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Summary of the Thesis
The purpose of this study is to investigate empirically into some 
of the important factors that are supposed to determine a country’s 
international trade*
The first two chapters undertake a broad survey of, first, the 
important theories of international trade - to wit the comparative 
costs and the factor-proportions theories and, second, the empirical 
works done on these theories* Relevant criticisms of these 
empirical exercises - pointing out their shortcomings * have been made*
An important offshoot of the ’Leontief paradox* had been the 
recognition of the differences that exist in labour-skill endowments 
of different countries* Labour as a factor of production should 
therefore be regarded as non-homogeneous, The’third chapter starts 
with a survey and criticism of Donald B* Eeesing’s recent empirical 
work on labour-skill-endowments and American foreign trade and goes 
on to investigate the relationship between skill-intensities of U,S* 
industries and their share of third market exports relative to the 
share of identical British industries* It also investigates the 
relationship between net cost ratios of industries and their skill- 
intensities* Two alternative definitions of skill-intensities have 
been used - one is the ratio of the number of skilled-labour employed 
to the number of unskilled, and the other is the share of salary in 
value-added* Results obtained show that relative export-share 
can be explained largely by skill-intensities but net costs can not 
be so explained*
The fourth chapter extends the same investigation to the case 
of India’s foreign trade - firstly her exports to and imports from 
all countries and then her bilateral trade-pattern with ten different 
countries belonging to different stages of economic development*
Results obtained are highly consistent with the hypothesis - the 
only exception being the total import pattern, which is not related 
to skill-intensities*
The fifth and the final chapter seeks to introduce an additional 
variable, vis* the relative intercountry industry-sise and relative 
intercountry firm concentration of industries* Empirical studies 
with data from Indian industries suggest that some of the more 
important of the Indian manufacturing industries are subject to 
internal economies of scale* Similar studies with data from the 
USA and the UK suggest high correlation between relative industry- 
size and relative firm-size on the one hand and relative export-share 
on the other* Multiple regression equations with the ratios of tnird 
country export-share (of USA and UK on the one hand and USA and 
India on the other) as the dependent variable and skill-intensities 
and relative size of industries as the independent ones were fitted 
to see if the size-element as an additional variable can explain 
trade-performances better than skill-intensities alone* Results 
in both case corroborate the hypothesis that size of industries is 
an important determinant of trade-pattern of a country* However, 
the US-UIC trade pattern is better explained in terms of size and 
skill-intensities than the UK-India export-pattern* This is presumably 
due to the-very great differences in skill-endowments and size-structure 
of industries between USA and India and also to the fact that India 
exportsvery few manufactured products compared to the USA, To 
emphasise the importance of ’Research and Development’ in determining
trade-pat tern of developed countries mention lias also been made of 
the more important works done along this line*
Our findings thus lend further support to the hypothesis that 
skilled labour endowments of a country is an important determinant 
of its trade pattern* Together with size-structure of industries 
they can explain a country fs trade-pattem very significantly.
Chapter - 1
A-Survey of Comparative Costs 
and Factor Proportions Theories*
The system of division of labour in an economy leads to 
specialisation in production which, in turn, calls for a system of 
mutual exchange. Similarly different regions within a country 
specialise in different types of production and through inter­
regional trade the country as a whole consumes as a single unit. This 
is necessary because not all regions are equally endowed with necessary 
resources for producing different goods*
If within a country a system of regional specialisation 
becomes necessary and convenient it should be all the more so 
internationally* Different countries have different productive 
potential and specialisation should be such as to lead to the best 
possible utilisation of resources globally* International trade then 
becomes a necessary element in efficient allocation of resources.
However if trade is to take place between two countries there 
must be some immediate benefits to be derived by either of them.
A country will not normally buy something abroad which it can produce 
at home at comparable costs. For trade to take place it is necessary 
first of all for domestic prices in the two countries to be different. ' 
The question would then be why should costs be different* An answer 
to this was provided by the classical economists viz* that labour- 
productivities vary between industries and between countries. If 
there are two countries producing two goods it is likely that labour 
in one country i^ ould be more productive in one line of production and 
in the other in the other line of production. Relative or comparative
costs of producing the two commodities would be different in the two
countries so that a country would specialise according to its
comparative advantages and trade accordingly* The classical
economists used to measure costs in terms of labour-embodiment and
hence if labour-productivities differed between countries cost
i^ ould be different too* A pre-trade difference in relative costs
’would lead to the establishment of a beneficial trading relation*
The post-trade international price-rstio would lie somewhere between
the-two autarchic domestic price-ratios so that it would be profitable
for both the countries to be engaged in trade* This explanation
1of trade was given by Ricardo and was the accepted explanation for 
over a century* It was of course based on several highly restrictive 
assumptions but it did bring out an important element in the deter­
mination of the pattern of international trade* In the single-factor 
Ricardian model differences in labour-costs explain trade* One needs 
also to assume constant returns to scale to operate in each country 
and in each commodity* This model is not only able to explain the 
existing pattern of trade between two countries but also to show that 
trade is beneficial for both the countries*
One important drawback of the Ricardian comparative costs 
theory, however, was that it did not incorporate demand into it. 
Consequently supply alone could not determine the exact terms of
trade* The two countries* pre-trade domestic coct-ratios gave the
2range within which the exact terms of trade must lie. <J*S. Hill
1 A good summary of the Ricardian theory is to be found in 
J.Bhagi^ati’o Survey in Surveys of Economic Theory vol*!!*
2
¥iner*s Studies In The Theory of International Trade gives a 
masterly survey of the development of the classical theory from 
Ricardo to Hill*
developed the law of reciprocal demand which succeeded in determining 
the exact terms of trade btween two countries. Even so the assumption 
that labour-productivities determine costs remained a bit unrealistic 
in the light of the developments in the theory of value itself,
While there is little doubt that a pre-trade price-difference is an 
essential condition for trade to open up, one is not T>repared to 
accept that such a price-difference is solely due to different 
labour-productivities, for there are other factors affecting the 
pre-trade price-levels.
To take account of the role of factors other than labour in
production necessitated a new model of trade theory, Heckscher and
3
Ohlin provided a new approach - the so-called factor-proportxons 
approach - which brings in two factors of production and assumes, 
among other things, that different commodities require for their 
production different combinations of factors. The basic reason as 
to why there should be trade between two countries is till the same 
viz, that there are pre-trade differences in relative costs of 
production in the two countries. But such differences are not 
explained by a'mere labour-productivity difference as between one 
country and another. It is pointed out instead that all countries 
ore not equally endowed with different factors of production - some 
having more labour relative to capital some others more capital 
relative to labour (assuming labour and capital to be the two factors 
of production). In a two-country, two-commodity model, assuming 
constant returns to scale and non-reversible factor-intensities of 
commodities it is possible to show that the two commodities have 
different factor-intensities. How if inter-country factor-endowments
Bhagwatifs Survey also gives a competent summary of the llleckscher 
Ohlin theorem, \
differ and factor intensities of commodities differ too then one can 
say that a country would find it cheaper to produce that commodity 
■■which. uses more intensively the factor with i/hich it is relatively 
richly endowed* This is so because a country’s abundant factor is 
also likely to be its cheaper factor and hence a commodity which 
uses more of the cheaper factor is likely to be -relatively cheap*
However, one has to define factor scarcity ( or faeior-abundance
Zj_
for that matter) so that one can label countries on the basis of 
their factor-endowments*'■ Ifeckscher and Ohlin defined a country’s 
scarce factor as that vihose relative price is higher than abroad 
under self-sufficiency* It is a price-definition as it makes that 
factor the scarce factor whose internal relative price is higher, 
prior to trade, than abroad. On the basis of this definition it is 
possible then to label a country’s scarce (or abundant) factor and 
then to label the country as one or the other factor-abundant* There 
could be at least two other definitions of factor-abundance or factor 
scarcity^ Leontief had defined a country’s scarce factor as that of 
which there are fewer physical units per unit of the other factors 
than abroad* This is a physical definition and as long as one can 
choose a factor-unit satisfactorily, one can find out a country’s 
scarce or abundant factor and then label the country accordingly*
On the basis of either of these two definitions one can check if a 
country’s trade-pattern corresponds to its factor-endowment and 
therefore to Heckscher-Ohlin hypothesis* Lancaster, however, had 
defined factor-scarcity in a manner that turned the Heckscher-Ohlin 
theory into a valid proposition by definition. According to his 
definition a country’s scarce factor is that which is used more
These definitions are assorted together in Bhagwati’s paper 
"Protection, Real Wage and Real Income" published in Economic Journal
(1939)
intensively in its importables*
To see if this approach gives a better explanation of a country’s 
tr&de-patiern, it is good to start by pointing out the differences 
in the assumptions of this model from the assumptions of the Ricardian 
model* The assumption of one factor of production and of constant 
returns to scale in the Ricardian model made the factor-supply 
irrelevant in determining the trade-pattern* The Heckscher-Ohlin 
model, on the other hand, assumes two factors and makes the inter­
national differences in factor-endoments the crucial factor deter­
mining comparative advantage* Also whereas in the Ricardian theory 
identical commodities have different production functions in different 
countries in the Heckscher-Ohlin theory international identity of 
production functions (in respect of identical commodities) is postulated* 
The Heckscher-Ohlin theory is a ’positive* theory in that it seeks to 
explain the existing pattern of a country’s trade without going into 
the welfare implications of such trade*
The pre-trade difference in commodity prices is what determines 
the pattern of trade between two countries. In every economy four 
sets of conditions are given vis, tastes, ownership of the factors 
of production, physical endowment of the factors of production and 
the production function* Tastes together with income distribution 
determine the demand for commodities* Income distribution is deter­
mined by ownership of the productive resources and their prices*
The price of productive resources is determined by the demand for 
such resources and their physical availability, Ileckscher and Ohlin 
believed that relative physical endowments of factors between nations 
are more important in determining their prices than the demand for 
them* Commodity-prices are determined by factor-prices and by the 
amount of each factor required for the production of each commodity*
Different commodities require for their production different 
combinations of/i'ae factors ;of production* ' h country will therefore 
specialise in the production of that commodity which requires more' 
of its abundant■factor.and■import from abroad commodities which 
require more of its relatively scarce factor* ''Relative commodity pric 
will not differ between countries unless both relative factor prices 
niffor between.countries concerned and different.commodities• .require . 
different, proportions'.of various productive services* .If both the 
commodities required an’ identical .combination.of factors of production 
their relative prices ..would have .been the same.-* no matter whet the 
absolute prices of the' factors are# • .This is the basic bookseller**
Ohlin trade model - a corollary of which is a tendency towards ; 
equalisation.'of factor-prices internationally*^ -
■' Although different commodities require different factor- 
proportions factors are by no’- means non-oubotitutable# ’ As factor-' • 
price ratios change producers try to substitute the more expensive 
factor by the less expensive one* ’Bow as long es such substitution 
does not effect relative factor-intensities of .different ■- commodities » 
the basic Heckscher-Ohlin theory is not affected by the possibility* 
But if; factor substitution continues in response' to•.changes' in • 
facfor«price ratios an interesting'possibility develops*-' ' -'An -. 
initially .labour- (or capital-) intensive "commodity may - become capital 
(or labour-) intensive as a result of such substitution so that.a*', 
commodity can' no longer be labelled this - or - that factor intensive
•5* See, f o r  example, Samuelson’s papers on the subject in the Economic 
Journal (June, 1948 & June, 1949)*
6
B.S.KinhQB discusses this possibility theoretically (and then uittt 
. eapiriool-. evidence) in the brilliant paper published in J . V . * .
1962).
unequivocally* One will have to refer to a particular factor-price 
range in order to be able to say anything about the factor-intensity 
of a commodity* Also if such factor intensity-reversals take place 
the same commodity may be one-factor-intensive in one country and the 
other-factor-intensive in the other country so that a country could 
be found to be exporting and importing the ^wrong* goods*
Let us illustrate diagrammatically*
A
Capital
Labour
I
In diagram I isoquants kx and yy represent respectively the production 
functions of good x and good y and the line PP represents the price 
ratio of the two factors corresponding to which equilibrium point 
on the x-isoquant is S and that on the y-isoquant T* The lines OS 
and ©T represent the. ratios in-which the two factors are being used 
in the tttfo industries x and y* Obviously in this example x is the 
relatively capital-intensive commodity and y the relatively labour- 
intensive one* This is true when the factor-price-ratio is PP,
If we changed factor-price ratio to P'P* (or P,fPM) we could still 
label x as the more capital-intensive and y the more labour-intensive 
good. S* and T* are the points of equilibrium now. Both x and y have 
substituted labour for capital compared with their initial equilibrium 
situations because labour has become relatively less expensive* If 
at all relevant factor-price ratios x remains capital-intensive and 
y labour-intensive and there is no reversals of factor-intensities
v/c can make use of a new construction to depict this more neatly.
* S
P.L
Pc
y
X/C
II
In diagram II the vertical axis' represents the factor-price ratio 
(of labour and capital) and the horizontal factor quantity-raiio* 
xx and yy could be termed ’factor-ratio* curves and from their 
relative position one could say which good is v?kieh factor-intensive 
-like in our example x is the relatively capital-intensive good and 
y the relatively labour-intensives at all factor-price-ratios.
The elasticity of these two curves at any point would give the 
elasticity of factor substitution which is defined as the /relative 
change in factor-proportion employed in response to relative change 
in factor-price ratio* -
If the.elasticities of substitution are not different for both 
the goods at all price-ratios the curves can not intersect they will 
coincide if they happen to have a common point* If* however* the 
elasticities of substitution are different at least at a certain 
price-ratio the two curves may intersect*
This can be algebraically proved in the following way:
Let us define a linear homogeneous production function for 
industry x (the one for y could also be defined in the same manner) 
..as
( d(L/c) d(PT/P ) )^ in our example•
where ..V is the value-added in industry x deflated by the price of x; 
K and L are capital and labour; A f J3x are the parameters*
3£ uZ - * .
To obtain expressions for wage and rental rate of capital we 
differentiated) partially with respect to L and IC respectively:
i)
—J— — \ 
P>>a
- j3* -Aot ^
so that n
w  _ l)Vo(. /B L  ^ | ^ ' \ P >+I
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under assumptions of competition we can define the optimum capital- 
intensities in the two industries x and y as follows
v(V+i
( K ) c Ay ( w ) 
( L )y d  ( V )
where 1/]} +1 and 1/|>y-f1 are the respective elasticities of substitution
7between capital and labour in industry x and industry y* If there
7
The substitution elasticities are defined in the usual way as a 
relative change in ratio of capital and labour used in the production 
in response to a change in the relative price of the two factors*
is competition in the factor market (vi/y) will be the same for both 
the industries so that the relative capital intensities of the two
industries can be expressed as
TaT\<5Y fw \<5V I - f A-vA*V Y )
where fx and fy are the elasticities of substitution* Now if <fx sfy 
the capital-intensities of x and y xd.ll be independent of vi/y and 
their relative intensities will not change no■matter what the value 
of vi/y ic* If, however <fy every change in x*/V xdll affect (Ax/<x)
and Ay/Ay) differently and at some value of vi/r the factor-intensities 
will reverse* If, for instance, Ax/Ax Ay/Ay initially - which 
would mean that x is less capital-intensive relative to y - but If 
<T x > (f y then every change in vi/y- will affect Ax/Ax more than Ay /Ay 
so that their initial difference will be narrowed and costs in fact 
be reversed if the change in w/v is continuous*
L
p
c
17c
in
In diagram III xx and yy, the two factor-retio curves intersect at 0
price-ratio OM* The factor-ratio curve for x is flatter in slope 
than that for y» This implies that the elasticity of substitution 
between labour and capital is higher in the production of x than 
in the production of y* Hence an identical change in the ratio of 
factor-prices will induce a greater degree of substitution in x than
in y and if the process continues the two curves can not but intersect 
at a certain price-ratio and then reverse their factor-intensities*
It is no longer possible then to label commodities by their 
factor-intensities* Also it is not possible to determine which 
commodity would be cheaper in.which country simply on the basis of 
information about the relative scarcity or abundance of a factor in a 
country* One can not, therefore, infer along Heckscher-Ohlin line 
about the pattern of international trade*
Actually the possibility of factor substitution and its effects 
on trade between nations was considered by Heckscher and Ohlin them­
selves# Heckscher, for example, said that “it is then possible, 
although always accidental, that the Imported commodities may free 
the factors of production in the importing country in exactly the 
same proportions as they would result in no change whatsoever in 
the relative scarcity of the factors of production in the importing 
country11* He also mentioned that there are differences in technique 
among countries which can give rise to different elasticities of 
substitution between ^ factors in the production of different goods*
Such possibilities were discussed in connection with the factor price 
equalisation theorem rather than with actual trade pattern*
The question as to whether or not the Heckscher-Ohlin theorem 
can explain the pattern of international trade will have to be answered 
in terms of empirical investigation rather than of a priori arguments* 
As a survey of the empirical works in trade theory is going to be 
the subject of the next chapter the present chapter could close by 
just mentioning one empirical investigation which did find different 
elasticities of factor substitution to be existing in respect of
different goods* The so*-called C*£,S* production function broke away
8from the old Cobb-Douglas production function in this that it (the
8 B#B,Minhas*s important book An International Comparison of Factor 
Cost and Factor use explores the C.E.S, production function in details 
and tests it empirically with very interesting results*
former) allowed for different elasticities of factor substitution
■ ' :f : > / J. ' j
among different goods, jklt^phgh a constant 'elasticity'among factors
: / y"r J  ■ y
along the same‘factor' rqiid curve co/id still be found* This gives
. ■ / / ■ /  ^ ' f ! ; ■ 
rise to the possibility that the factop-ratio curves might intersect*
/ . !. y y / :i j i .
A survey of the .t&c/ important theories of trade thus shov/s that
./■ y - i
■ / :// >/■ I ' 'i ■ 1it is not/possible etfplain the pattern of international trade
// , I . ; /!
unequivocally on their/basi^* A •positive1- theory is testable
'■yyyy' -a I I i
empirically end such^ tests ^ vepy often l&uggest-. new' explanatory factor!
- “ . V -7. / ■ w. - :v ;
A surve^ of tk/' empirical/<prks on trade theory is therefore in order*
Chapter - 2
A Survey of Some Important 
Empirical Works in Trade Theory*
Despite criticisms made about some of the assumptions of the 
classical comparative costs doctrine and of the Heckscher-Ohlin 
theorem it is generally agreed that they are logically consistent, 
logical consistency requires that a hypothesis should yield theoretical] 
valid conclusions on the basis of correct a priori reasoning* It is 
not necessary that such hypothesis should be empirically valid too.
In fact it could well be that a theory \*hich is logically sound is 
at the same time empirically untenable* For one thing some of its 
assumptions may be too strong; for another its nature may be such 
as not to lend itself to a strict empirical testing* But if a theory 
is to be useful to the economic policy-maker it must have some 
empirical validity* When a theory is tested it will either be supporte< 
by facts or refuted. In case it is found valid it could be used for 
the purpose of future prediction, for example* It is necessary and 
useful therefore to attempt empirical tests of established theories.
The Kicardian theory of comparative costs provided the answers
to some of the basic questions in international trade* For more than
a century the Hicardian explanation was accepted at a pure theoretical
1
level. Some modifications and improvements were also introduced 
but no attempt was made to see if actual trade pattern conformed to
1 Notably by people like Kill, Marshall and Williams,
the Ricardian postulation until recently.
The first attempt to test if the Ricardian hypothesis was
2
valxd was the one made by MacDougall in 1951* The hypothesis that 
he tested was that each country ’’will export those goods for which 
the ratio of its output per viorker to that of the other exceeds the 
ratio of its money-wage rate to that of the other1’* The countries 
he chose were the U.S.A. and the U.K.- and the year was the pre-war 
year of 1937* In his exercise he seeks a relationship betitfeen (a) 
the ratio of U.S. exports to U.K. exports of a number of products 
and the (b) the ratios of labour productivities for these products 
in the two countries* In 1937 these two countries did not have an 
important trading relationship mutually and hence MacDougall’s study 
seeks to test the effect of productivity variations on the two 
countries* relative shares of exports to their markets* In 1937 
the average American weekly wages in manufacturing were roughly 
double the British and any U.S. productivity advantage of less than 
two is likely, therefore, to be neutralised by the wage-disadvantage# 
Where the labour-productivity ratio is less than two Britain has been 
observed to hold the bulk of exports*
MacDougall was in fact investigating three inter-related 
3
hypotheses^ viz* (a) labour-productivity ratio of the two countries 
with respect to a given commodity is positively correlated with the 
export ratio of the two-countries (to the third market) with respect 
to the same commodity* In symbolic terms if (xi/L) represents 
labour productivity in the ith industry in country I (x is the total
2
G.C.KacDougal - British and American Exports: A Study Suggested by
the Theory of Comparative Costs Part I in Beon. Journal (1931) Part II 
in Econ* Journal (1932).
3
See Bhagwati*s Survey in Surveys of Kcon. Theory (vol.2).
amount of 1 produced and 1 the total number of labour required),
T T
(xi/L)“\ represents the labour productivity in the ith industry in 
'1 IIcountry II and B. /E. represents the ratio of exports of ith
•L 3-
commodity to their markets from countries I and II, then one would
I IIexpect a positive correlation between (xi/L) / (xi/L) and 
j II -
£. / B. * (i) (a) If labbur-produciivity-ratio-txmes-the-wages-
*L> X
ratio of the two countries is greater than one with respect to a given 
commodity then the reciprocal of their export ratios with respect to
the same commodity will also be greater than one* If we use the
I  " ■symbol a. for labour productivity in ith industry (i.e* xi/L » a.)
■ ix I Iin country I and for the same in country II and and w^ for
the wages In the two countries in industry I and if
I Ia. w.x x
>
then
E 1i ■ y 1 (ii)
E.H
X  ■
and
ai . w
a.1 Ix w.iL
i is positively correlated
with
„I / w II ■ ,..4xEi / (xxx)
Hypothesis (iii-^  is equivalent to saying that as the wage-cost 
ratio increases in a country relatively to the same ratio in the 
other country relative exports of the former country (i/liere the 
relative increase in costs has taken place) will fall. Hypothesis 
(ii) which is quite similar to (iii) suggests that if the wage-costf
are higher in one country relatively to the same in the other country, 
exports of the lov/-i^ age country **111 be higher*
These hypotheses are quite plausible-looking on a priori grounds* 
In the case of commodities in respect of which the U.S..productivity 
advantage is just offset by her wage-disadvantage her share of third 
market export has been found to be below the UkK, share* MacDougall 
explains this by pointing to the fact that f}Britain had on balance 
an advantage in the imperfect world market, including the advantage 
of Imperial Preference11* .
Using a double logarithmic scale and plotting relative labour 
productivity and relative exports, MacDougall finds that there is a 
linear trend with a regression slope of 4 and correlation co-efficient 
of O.SO. He has also fitted 23 correlations beti*een logarithms of 
relative quantities and those of relative prices of U.S. and U.K. 
exports of individual manufactured products relating to years 1913 
through to 194-8* The results that he has obtained support the hypo­
thesis that the ratio of two countries* third market exports is likely 
to rise as the corresponding price-ratio falls* He has repeated the 
same exercise (although with smaller samples) for eight other pairs 
of five major exporters of manufactured products (the U.K., the U.S., 
Germany, Japan and France) with data relating to the year 1929*
The results are poor compared with the U.S.-U.K. results for 1937$ 
but are not insignificant* An observation that in the U.S.-U.K. 
comparison the price-quantity relationship for certain manufactures, 
although consistent over most years, v:ent astray in particular 
years - led him to make calculations for a number of years as a 
whole (1934--*38) so as to iron out the erratic movements. This 
gave an even better correlation and a considerably flatter slope.
He had also attempted, with the help of multiple correlation analysis.
to explain relative quantity in one year by relative price In that 
year and in one or more earlier years, although this did not greatly 
improve the explanation*
However, one could point out that MacDougall*s exercise is only
a partial testing of the Ricardian hypothesis* He is trying to
explain exports of the U*K* and the U.S.A. to the third countries
with the help of data on these two countries* labour-productivities
and wage rates* His hypothesis that the country having a comparative
advantage in terms of labour-productivity or labour-cost will have a
larger share of the export market is one part of the Ricardian
comparative cost theory* He should also have tested the relative
import-structure of these two countries from the third countries in
terms of the labour-productivities and labour-costs of the imported
commodities and such findings could have lent further evidence on
the validity or otherwise of the Ricardian hypothesis* It could
then have been possible to rank commodities, exported or imported,
in terms of their relative labour-embodiments (reciprocal of labour-
productivity) and to see if each of these countries* exports had a
higher factor-productivity ratio than each of their imports*
VFollowing MacDougall*s lead Stern did some empirical work on 
questions similar to those studied by MacDougall* Stern introduced 
more recent data and sought to determine what changes, if any, may 
have occurred in comparative advantage of U.S. and U.K. over a number 
of years*
In an important empirical work done by Paige and Eombach
4
K*Stern: British and American Productivity and Comparative Costs in
International Trade (Oxford Econ* Papers 1962),
5 Paige & Bombach: A Comparison of Rational Output and Productivity
of the U.K. and the U.S.A.
estimates of productivity and other deciding magnitudes relating to
44 selected manufacturing industries have bqen made* One such
estimate shows average American wages to be approximately 3*4 times
. . ■ ■ ■•■■ ’ . vl ■
the British wages* On MacDougall hypothesis i\t might be expected
then that the ratio of American to British -experts would be greater
than unity when the ratio of tUS. toU.K. output^pfer 'worker exceeded
3,4 and less than unity when the ratio.'was below Stern finds
5 \ . \
this to be borne out by statistical evidence that hip has collected
for 24 selected industries (20 out of these 2^f confirm to the
expected pattern)* Using a double logarithmic jjscalefStern, like
MacDougall, has fitted a regression line between relative output
f  i.
per worker and relative export share of U.S. and U.K. in 1950*
The correlation co-efficient he has got is 0*52 and the regression 
slops is 1*69* He has then extended his analysis to include 39 of
the 44 industries studied by Paige and Bosbach and the regression of 
relative exports on relative productivity yields a slope of 1*27 
while the correlation.co-efficient is 0*46, Both of these magnitudes 
are considerably less than their -pre-war counterparts, Beti^ een 1950 
and 1959 the relative wage differences between the two countries have 
been observed to have narrowed from an average of 3*4- to approximately 
2,9* As productivity data on an industry basis for years after 1950 
are lacking it is difficult to say how much of this narrowing of 
wages can be traced to productivity changes. However, export figures 
are available for years after 1950 and Stern has examined changes 
in relative export figures between 1950 and 1959 in relation to 
relative productivity figures of 1950# Of the 22 industries in which 
the output per worker ratio was below 2*6 in 1950, the American export 
quantity relative showed an increase over 1950 in 13 cases* Of the 
remaining 17 industries British export quantity relative increased
over 1950 in 10 cases*
To conclude on the results of intertemporal changes in prod­
uctivity and export-relatives, one can say that between 1937 and 
1950 there had taken place a noticeable increase in productivity 
in •low American productivity* industries which vras reflected in 
somewhat higher export-quantity relatives, and that Britain’s 
relative export performance improved in the traditional ’high U.S. 
productivity* lines. This tendency seems to have continued over 
the period 1950~*59*
Balassa^ has also sought to test the relationship between 
relative labour-productivity and relative export-share of U.S. and 
U.K. in third markets* His productivity data relate to 1950 but 
his export date to 1951 £or he considers 1950 to be an ’abnormal* 
year* Also he is using value-figures (of exports) rather than 
quantity*
His justification for using value-figure rather than quantity 
of exports is that it is often difficult to separate export price 
from export quantity and, since actual estimates of elasticities of 
substitution very often yield values of more than unity so that a 
positive correlation between labour productivity and export quantity 
will exist, the tests in terms of value of exports ..will not be 
vitiated. This justification in favour of export values (against 
quantities) is valid but is based on estimates of high elasticities 
of substitution - which, in turn, must be based on the separation of 
prices and quantities which Balassa sought to avoid.
Using both logged and unlogged regression equations he finds a 
strong correlation to exist between exports and labour-productivity
6 B ,Balassa: An Empirical Demonstration of Classical Comparative
Cost Theory (Review of Econ, & Stat* 19&3)*
ratios (0,86 in the logged and 0*80 in unlogged equations). The 
corresponding regression slopes are 1*39** and 0*721 respectively*
The correlation co-efficients are significantly high although the 
regression slopes are rather low,
'All these results tend to show some kind of a regular relationship 
between labour-productivity ratios and export ratios* One might* 
however, raise a question of methodology vis, whether a comparison 
between labour-productivity and third-market export ratios is a 
legitimate testing of the Ricardian hypothesis at all* il comparison 
of labour-productivity and mutual exports seems more appropriate* 
ho work has so far been done along this line but Stern has attempted 
a test which is pretty close* He has calculated U.S, and U.K. mutual 
exports as percentage of their total exports and lias then found out 
the industries in which each has a net surplus over the other* He 
then compares these results with the two countries* third-market 
exports and finds that in 31 out of 39 cases studied each country 
had the larger proportion of the mutual exports when its exports to 
third countries yxere greater*
" 7
How what basically determines trade xs the cost ratio and one 
should therefore study if any systematic relationship exists between 
(a) labour-productivity and net cost and (b) net cost and export 
quantity (or export value)* As to the second, Stern has regressed
logarithms of export quantities on unit labour costs and the cor­
relation co-efficient is -0,4-3 and the regression slope is -1*4-0* 
Bhagwati has regressed export price-ratio on unit labour-costs and
7
In the Ricardian theory, it is the relative labour-cost of production 
(which is the reciprocal of the relative labour-embodiment ratios of 
commodities) that determines trade*
8 For a summary of all these results see Bhagwati*s Survey*
the i’esuits are disappointing* It should be noted here that 
observed prices of exports are post-trade prices which one should 
compare the pre-trade domestic prices to see if they justify opening 
of international trade. However, this is not an insuperable problem 
since it is possible to compare the domestic f.o.b* prices of goods 
and their foreign c*i,f* prices. If both export goods and import 
goods are similarly adjusted post-trade prices are just as reliable 
as pre-trade ones. To include other costs with labour costs seems 
to be the more correct procedure. 33ut the relationship between the 
net costs (which include capital costs and profits besides labour 
costs) and export quantity ratios does not turn out to be particularly 
significant# There is a tendency, as Stern observes, for net costs 
to fall as the output per worker ratio rises, but the tendency is by 
no means smooth,
Attempts have been made to introduce wage-rutios as additional 
explanatory variable in explaining both export quantity and export 
price ratios. Balassa*s multiple correlation co-efficient (with 
export value, productivity and wage ratio as variables) is 0,81 and 
partial co-efficients are 0,77 (between export value and productivity) 
and 0,24- (between export and wage). The latter is not significant 
at 3 p,c* level* The explanation thus does not improve by bringing 
in wage-ratios as additional variables, Bhagwati*s exercise in 
multiple correlation analysis with export price-ratios, labour- 
productivity and wage-ratios also produces poor results.
Thus while MacDougall, Balassa and Stern results seem largely 
to support the classical hypothesis, Bhagwati * s findings cast 
sufficient doubts on the usefulness of the Ricardian hypothesis in 
explaining trade* Such contradictory findings need not, however, 
be taken to imply that the classical explanation of trade is useless,
For one thing, the Ricardian theory was based on several restrictive 
assumptions, which are not to be found in the real v/orld; for 
another technology-based differences in labour-productivities are 
too important to be left out altogether -no matter how difficult 
it is to quantify them. The classical theory does remain an important, 
if formal and intuitive explanation of international trade pattern*
Let us now take up for discussion the empirical testing of the 
other important theorem in trade viz. the Eeckscher-Ohlin theorem,
The most celebrated work in this connection so far has been the 
one done by Leontief*^ Taking 194-7 as the year to be studied,
Leontief calculates the direct capital requirement and the labour- 
requirement per unit of output on the basis of a pO^fndustry input- 
output matrix* he then projects a situation where America reduces 
both her exports and her imports by a million dollars, reduction 
having been achieved in each line according to importance in 194-7 
trade figures. His next task is to calculate how much of capital 
and labour have been released as a result, of the reduction of output 
in the exporting sector and how much of capital and labour“will be 
needed to produce one million dollars1 worth of import-substitutes at 
home. . The result of his exercise shoi^ s that more labour has been 
released by the export-industries than could be absorbed in the import 
competing ones and less capital has been released than would be 
necessary,to produce one million dollars* worth of import-substitutes. 
This means in effect that American export industries ore more labour- 
intensive than American import-competing industries - a finding that 
contradicts the Heckscher-Oh1in hypothesis if one assumes America to 
be o relatively capital-abundant country.
9
W.Leonticf: Domestic Production and Foreign Trade: The American
Capital Position re-examined. (Economicx, Internazionale, vol,7, 1934-) *
There have been criticisms about the statistical procedure
followed by Leontief - for example, the capital-output ratio for
agriculture was considered unreliable* Similarly there was the
problem of aggregating capital-intensive exportable products .with
similar non-export labour intensive products* In a subsequent 
10paper Leontief did attempt to re-work some of the calculations 
in the light of the above calculations* This time he worked with a 
larger input-output matrix (192-sector) and made adjustments for the 
agricultural data* But none of these changed the findings that he 
had obtained earlier*
Attempts have, however, been made to explain why the findings 
have been contrary to expectations* One such explanation is that 
American export industries use more of non-agricultural labour than 
American import-competing industries and non-agricultural labour is 
more educated and trained so that the implicit assumption of labour- 
lioraogeneity is questionable* Leontief, therefore, sought to define 
labour in terms of "standard" units so that each American worker was 
three times as efficient as elsewhere* Thus defined America is a 
labour-abundant country and the findings are in keeping with the 
Heekscher-Ohlin hypothesis. However, no indication had been given as 
to how the efficiency unit of 3 was arrived at* The suggestion 
that labour is not homogeneous is quite important in itself even 
though such efficiency-difference can be attributed to other factors 
as well* On the basis of *homohypallagic1 production function 
estimates, Arrow, Chenery, Minhas and bolow have found that for 
individual industries in different countries the only significant
10 Iv. Leontief: Factor Proportions and the Structure of American
Trade: Further Theoretical and Empirical Analysis (Review of Econ*
and Stat• 1936),
difference consisted of an 'overall* efficiency term* They have 
introduced a production function of a form that postulates for each 
individual good constant elasticity of substitution between the two 
factors; but unlike the Oobb-Douglas functionj elasticities of 
substitution are different for different goods* American and 
Japanese data on factor-price and factor-quantity ratios fitted 
by Kinhas did show such variations in elasticities of factor- 
substitution* The elasticities varied from 0,42 to 1*74 in the case 
of 27 commodities studied# The mean of the elasticities'was about 
1,03 and their standard deviation about 0#80* Such variations meant 
that the U.S. and the Japanese factor-ratio curves were found to 
intersect very often in the range between the factor-price ratios in 
America and that in Japan* As a result of such intersections a 
unique ranking of industries according to their•factor-intensities 
was not possible and hence no prediction; was possible as to the 
pattern of trade along Heckscher-Ghlin line*
It can be pointed out that since Leontief's procedure is such 
that he obtains a single figure for capital-labour-intensity of 
American exports and that of American imports there is a 30-30 chance 
of its being right or wrong (in the sense of American exports being 
capital- or labour-intensive). Aggregation of all exports and of 
all imports sight conceal the influence of a few possible cases of 
irregular behaviour which affect the total figure. A detailed break­
down of exports and imports in terms of their factor-intensities might 
have been more revealing. One could, for example, find out if the 
extreme values of factor-intensities of certain industries were 
affecting the total factor intensity figure of the export or the
11
B*S,Kinhas: The Homohypallagic Production Function, Factor-
Intensity Reversals and the Heckscher-Ohlin Theorem (Journal of 
Political Economy (1982),
import bundle, \
' / ’There' nave, been quite a few other tests of the Heckscher-Ohlin 
hypothesis# MacDougall used horsepower as an index of capital and 
.found on that basis that America ?d,sd more capital per worker than 
Britain# But, contrary to expectation, MacDougall's study did not 
show America to have a larger share\of exports in the i-zorld market 
for capital-intensive goods. L
\ Two rather indirect tests were carried out by Kravis and by 
Tarshis# Kravis observed that the!vU*S^ export industries were 
relatively high-v/age' industries and; the \tJyS-, import-competing industries 
relatively low-wage ones. If such high wages were found to be the 
result of higher capital-intensity bf export;goods, these findings 
would have been consistent with the ‘hypothesis# \But Kravis was
. .. -  j .  ■ i v . " ‘ \  \  ■
unable to find any relationship between capital per unit of output
: ' \ J • \
and exports. * *
Tarshis's study showed that the internal relutxve price of 
capital-intensive goods was low in the U,S, and hxgu iii the less 
capital-abundant countries. This test, therefore, is consistent 
with the implications of the Heckscher-Ohlin hypothesis*
Of the more direct tests of the Heckscher-dhlin hypothesis (in
’ ' ' 12 line with Leontief-type study) there are four*j^atemoto and Ichimura
studied the Japanese export and ikport-competirig industries and
! ■ ■ * ’ ' \ \
found that "an average million yeh's worth of Japanese exports 
embodies more capital and less labour than would \be required for 
the domestic replacements of competitive imports df an equivalent 
amounty If Japan is assumed to be a labour-abundant country this
12 M.Tatemoto and S#Ichimura: Factor Proportions and Foreign Trade;
The Case of Japan (Review of Fcon, & Stat. 1939*)
conclusion is not consistent with the Hecksc her-Ohlin hypothesis*
But instead of concluding one way or the other about the validity of 
the Heckscher-Ohlin theorem the authors pointed out that Japan 
stands between the capital-abundant and the labour-abundant countries 
in respect of her own factor-endowment. Consequently she should 
have a comparative advantage in labour-intensive goods when trading 
with the former and in capital-intensive goods when trading with the 
latter* A breakdown of Japan's exports showed that destination-wise 
75 p.c. of her exports went to underdeveloped countries and 25 p*c* 
to more developed countries* It was also found that Japan's exports 
to the U.S. were labour intensive, and her exports to other countries 
capital-intensive* Thus modified, the test yields results which 
are consistent with the Heckscher-Ohlin hypothesis*
An input-output study of East German trade conducted by
' 13
Stolper and Roskamp showed that East German exports were capital- 
intensive and imports labour-intensive. Since 75 p.c* of Bast 
Germany's trade is with the Communist countries and since among these 
countries East Germany is a capital-abundant country findings of 
Stolperand Roskamp are in keeping with the Heckscher-Ohlin hypothesis*
A similar study of the Canadian industrial products conducted
14 1by Wahl showed that Canadian exports In 194*9 "embodied more capital
and less labour than would have been required to replace an average
million dollars1 worth of total Canadian competitive imports with
^ W.Stolper and K*Roskamp: Input-output table for East Germany with
Application to Foreign Trade (Bulletin of the Oxford University 
Institute of Stat. 1959)*
1 it.
2).F*Wahl: Capital and Labour Requirements for Canada's Foreign 
Trade (Canadian Journal of Econ* 8c Pol* Science 1981)*
domestic production"* This study relates to trade with the U.S. 
as well and hence one can not be too sure whether its findings are 
in keeping with the Heckscher-Ohlin hypothesis.
The study by Bharadwaj of Indo-U.S. trade yielded results - 
(which showed that India exported capital-intensive goods to the U.S. 
and imported labour-intensive goods from the U.S,} - that are
- - 15
inconsistent with the hypothesis.
Thus the empirical testings of the Heckscher-Ohlin hypothesis
have had mixed success*
It would'not be completely out of place to refer to an exercise
which is quite similar to testing the Heckscher-Ohlin hypothesis
but which has studied inter-regional rather than international
pattern of specialisation* It is the one done recently by John R.
16Moroney and'James M. Walker* •
Moroney and Walker have studied the pattern of industrial 
location in the 'South* of the United States and that in the ♦non-South* 
As.the availability of labour relative to capital is more in the South 
and one could expect that South would would specialise in the 
production of goods requiring a low capital-labour ratio* A 
regional output concentration has been computed for 194? and for 1957 
by dividing per capita value-added in the South for each industry 
by per capita value-added In the nation for each corresponding 
industry* If the resulting quotient is greater than unity, per
15
R.Bharadwej: Structural Basis of India's Foreign Trade (University
of Bombay Series in Monetary and International Econ* 1962)*
16 John R, Moroney and James M* Walker; A Regional Test of the 
Heckscher-Ohlin Hypothesis (Journal,of Political Econ* 1966)*.
capita production concentration is greater in the South than in the
non-South* If the quotient is less than 1 the converse holds*
• J . . ' - • ■■■■■.
Capital-labour ratios of the same industries for 1957 and the
testable hypothesis were these:
(a) there is an inverse rank-ordering between capital-labour ratios 
and location quotients; and 
■(b) there is an inverse rank ordering bett^ een capital-labour ratios 
and percentage changes in loeation-quotients*
As to (a) rank correlation was positive in sign which is contrary to 
the hypothesis. As to (b) the rank correlation is negative and 
"significantly different from sero at P *06".
Thus, framed as an empirically testable proposition, hypothesis
(a) fails to predict the areas of manufacturing where the South's 
comparative advantage lies, at least in terms of homogeneously defined 
capital and labour alone* Messrs. Moroney and Walker think that 
1natural resources as well as capital and labour "endowments" represent 
an important determinant of comparative advantage.1
One of the important offshoots of all these exercises has been 
a general recognition of the fact that labour as a factor of production 
is not homogeneous and should not, therefore, be lumped together to 
define the factor-content of a certain amount of commodities*
Skilled labour should be regarded as a distinct factor from unskilled 
labour and any inter-country comparison of factor endoxwnents must 
take this into consideration# Indeed, the concept of 'human-capital* 
has come to be introduced to emphasise the fact that to use skilled 
labour in a production-process is to use capital in excess of the 
apparent stock of capital and hence productivity of labour in general 
would be higher in such a line of production than in another where
17unskilled labour is mainly used# Hence a factor-proportions 
theory which treats skilled labour as a distinct factor is what one 
should develop as a corollary of the Heckscher-Ohlin theory. And 
that is what is done in the next chapter#
. An
f Of particular importance in this context are the works by
(i) T,W*Bchults: Investment in Human Capital (American Econ# F;ev#196l)
(ii) G,S,Becker: Human Capital, Hew York 196^ -#
(lii) Peter B* Kenen: Nature, Capital and Trade (Journal of Pol#
Economy 19 65)
(iv) Elinor Yudin: Skills, Human Capital and U,S. Foreign Trade,
International Economic Workshop, Columbia Univ# 19&5*
■; Chapter - 5 
Lobour-Bkill Requirements, Comparative 
Costs and American and British Exports*
o
Our purpose is to see if lobour-skillendowments of a country 
can explain its trade-pattern* The theoretical justification for 
such a study is that a country’s domestic production-pattern depends 
to a significant extent not only on the availability of labour and 
material capital but also on what can be colled *human-capital** 
Skill-formation like capital-formation is a round about process of 
production but is a more productive process too* The availability of 
trained technical and managerial personnel can form the basis of a 
sophisticated industrial economy and since a country's domestic 
production pattern determines its foreign trade pattern such an 
economy will export skill-intensive commodities* Unlike natural 
resources - the supply of which can not be changed - a country’s 
skill-endowment can be increased by deliberate planning end hence a 
country’s foreign trade pattern can be made to change predictably 
over time. The relevance of this study thus is easily recognised*. 
An interesting, recent work along this line is done by Donald 
B* Keesing, He postulates that the availability of labour-skills 
determines patterns of international location and trade for a broad
Donald B. Keesing: labour-skills and International Trade?: Evoluati
many trade flows with a single measuring device, (.Review of Icon* & 
Stot*, 19^5)*
group of manufactured products, those hot tied to natural resources.
He assumes that skilled labour can not \e substituted by unskilled
- ' '] 
labour and that skill-requirement of a commodity will be the same
all over the worlds He assumes also thoi.skilled labour actually
employed in an American industry reflects\\he industry’s basic skill
requirement* This last assumption is admtpiedly a - bit restrictive
but Keesing postulates either non-substitjfifab.ility between skilled
/!. \ A
. . - y ■ ■’.and unskilled labour or some substitutabflit^’without actual reversals 
of factor-intensities (skill/unskilled-inteiisi^ies) to justify it*
/ 
i. \The basic method of approach that jhh adopt\s Is as. follows*- As
j I . •. \ ■ v\
in Leontief *s computation, production functions W^Xassumed to be
I i\ - - \ \.
linear and homogeneous. If S. is definejd (ps the'quantity of the ith
/.' ;"i.v 1 \ • V - .
factor, such as labour of a particular/ ski^  I-~lassy Xjy the ..^ quantity
/ Vof the jth product traded, so. that X.0; X ^ , *, * * j^ s the compos­
ition of a trade-flow like a country’s ex^ort^.y To determine the 
skills required to produce this trade| flow W3^h\lmericai^ co-efficients,
the m-item trade vector is to be multiplied b'y an rrn matrix in which
■ A ' ! ' N>
the elements eij (i = 1, 2 ..♦* n; j = 1, .2 j* • * * i ) represent average
f\ A; A
American direct requirements for labour of i h-skill 'classes to 
produce a unit of output of each j product* ( The re|u|iing vector
*' S2 **** Sn 6il0WS tUS. skill-requirementi 
in the trade flow*
for producing the, gooch
11 1 ‘1m
21 1 22 2 2m m
Sn = a21X1 4- angX2 + ... +
Dividing the requirements of each type of skilled labour \(S. ) by the
Yw
A
total value of the trade flow ( X the 4veraj|;e requirements
») -1
of each category of labour-skill for a given level and structure of 
trade is obtained*
In 'the 'empirical application, co-efficients take the form of 
direct production requirements per million dollars of value-added*
The skill co-efficients represent U.S. direct man-year requirements 
per million dollars of value-added in each of 15 foot loose manu­
factured industries chosen by Keesing* Five skill classes are 
distinguished
1* Professional, technical and managerial 
2* Craftsmen and foreman (skilled manual workers)
3* ■ Clerical, sales and service 
Operatives (semi-skilled)
5* Labourers (unskilled)
The first t\vo skill classes are the particularly difficult ones to 
acquire and hence it is the availability of these skills relative 
to unskilled labour that should govern the pattern of the country*s 
trade*
For 9 major industrial countries, Keesing computes the skill- 
requlrements of their 1937 exports and imports* &e also computes a 
combined *skill-ratio’ by dividing class 1 and 2 requirements by 
k and 3 requirements. The ranking of the countries in terms of their 
export and Import skill ratios is summarised in tables 1 and 2 below*
' ■ ■ ' Table 1 Table 2 ■
(export-skill ratios) (import skill-ratios)
Country Skill-ratio Country Skill-ratio
U.S.A. 0*81?0 Japan 0*8372
Sweden 0*7830 France 0*8l82
W. Germany 0*6808 Italy 0*7127
U.K. 0*6231 Belgium 0.6221
: . . Table 1
(export-skill ratios)
Country Skill-ratio
Table 2 
(import skill-ratios)
Country Skill-ratio
Motherlands
France
Italy
Belgium
Japan
' 0.4946 /a Netherlands 0.3804
0*4896 Sweden 0.3677
6*4609 U.K. 0 *5377
0*4330 Germany 0.4661
0.3129 U.S.A. 0.4740
These results are significant since the differences are solely due 
to variations in the commodity composition of trade flows. Keesing 
has also tried to see if the industries with extreme values (of 
skill-ratios) have influenced the results very much* For this purpose, 
he has left out the most unskill-intensive industries like textiles, 
apparel and leather-products and the most skill-intensive one, aircraft 
The results point to the same direction even when these industries 
are left out. As a further experiment the same method was applied 
to the case of bilateral exports of manufactures for 20 out of 36 
pairings of the nine countries* The results corroborate his hypothesis 
generally*
Like Leontief*s exercise Keesing*s is an aggregative approach 
and there is a 30-30 chance that the results will support or refute 
his hypothesis.
2In a later article Keesing has used a more detailed breakdown 
of skilled labour force-comprising eight categories of skilled 
labour— and analysed, on that basis, the U.S. trade-pattern vis-a-vis 
those of fourteen'other countries* The skill-categories he has used 
are the following:
2 Donald B. Keesing: Labour-skills and Competitive Advantage
(American Econ. Keview Proceedings vol. 1966)
(1) Scientists and Engineers
(2) Technicians and Draughtsmen
(3) Other professionals
(4) Managers
(3) Machinists, electricians and tool and die-makers
(6) Other skilled manual workers
(7) Clerical and Sales workers
(5) Unskilled and semi-skilled workers
As an indicator of U,S* trade competitive power Keesing has used 
U.S. exports as a per cent of those of all the 14 countries he has 
studied* He has correlated this to the skill-requirements of 
industries (using, as before, the U.S. skill-figures). The results 
confirm that U.S. competitive advantage centres in industries 
involving a high percentage of professional labour and a low percentage 
of unskilled labour. He has also computed the *net flow* of skilled 
labour from each nation , which is obtained by subtracting import-skill 
requirement from export-skill-requirement, The results confirm his 
hypothesis. Percentage distribution of labour-requirements (by skill 
class) to produce 1962 exports of the 14 countries^ shows that 
whereas U.S., Canada and U.K. requirements of scientists and engineers 
are 3*02, 4.17 and 3*77% respectively, Japan, Hongkong and India 
require respectively 2.48, O.69 and 0.71 per cent scientists and 
engineers. Similarly the former three countries1 requirements of
** Keesing has done this for ten leading industrial countries, viz. 
Belgium, Italy, France, Japan, W.Germany, Netherlands, Sweden, 
Switzerland, U.S. and U.K.
4 It includes the above ten countries plus Austria, Canada, Hongkong 
and India.
unskilled and semi-skilled workers are 4-9 *4-2, 4-9*76 and\ 4-9*68 per
’ \
cent respectively,-whereas the latter three require respectively 5o* ‘
: - ' \ ■
73*73 and 72*09 per cent unskilled and semi-skilled workers* On
' ' . \\. k" - ’ ■the side of imports too U.S., Canada and U.K, require a m^h'•higher
: - ’ ■ . ■ . ■ ' ' V \ ' • ■ . ■ '
percentage of unskilled workers and a much lowerIone of highly
■ • : ■ ■ : ' • : : i \ '■. I ■ i  ■
skilled workers than, for instance, Japan and Indxa* fhus these■ ‘ ?' •; ^
results lend further support to Keesing*s hypothesis th^ J; labour-skill 
is an important determinant of import or export patterns of countries* 
Keesing goes on to claim that skill-differences can explain 
trade not only at a particular point of time but also over longer 
periods of time* Skill-differences, sufficient to produce persistent 
patterns of trade among nations, may be caused by (a) the lingering 
of the influence of historical differences in skill-supply, propagated 
down to the present time by a need for skilled v/orkers to train a 
future generation of skilled workers; (b) cultural or physical 
differences leading to contrasts in desire and aptitude for skill- 
situation, combined with a functional relationship between income and 
education and also between material equipment and the learning process 
(d) selective migration and (e) an arbitrary division of labour that 
is sustained by trade*
Keesing*s skill-ratio explanation of trade thus represents a 
nev/kind of factor-proportions approach, where labour and human- 
capital are the two factors* It is not difficult to accept that the 
elasticity of substitution between skilled labour and un-skilled is 
much less than infinite so that a country endowed richly with 
skilled man-power would be in an advantageous position relative to 
another country which has relatively abundant supply of unskilled 
man-power* Skilled man-power would be more expensive in the latter
country relative to the former so that skill-intensive commodities 
would have a higher domestic cost of production in the latter 
country compared to the former*
However, one can criticise Keesing*s methodology in several 
important respects* As we have already pointed out his approach is 
too aggregative* Lumping the exports (and the imports) together 
for the purpose of computing their skill-content may conceal the 
real nature of the export or import-mix* A disaggregative approach, 
wherein the' different export and import-competing industries are 
ranked on the basis of their skill-intensities is likely to be more 
revealing* This is what we have done in our own empirical tests*
. One may object to his using American skill-ratio figures for 
computing the skill-contents of exports and imports of all countries* 
This method v/ould yield valid results only if skill-intensities 
do hot reverse internationally* It is not strictly necessary to 
assume that skilled labour and unskilled labour are completely 
unsubstitutable-- in fact tile two categories of labour nay have some 
degree of substitution --as long as substitution does not lead to
actual reversal of intensities,' Keesing’s method, would remain
' ■" 5
justifiable*
Keesing*s attempt to explain long run trade-pattern on the basis 
of skiil^ayailability of countries does not seem to be relevant to his
5 ■■
^Admittedly empirical results would have been more readily acceptable 
if each country’s exports were multiplied by the skill-intensities of 
its jown industries* However, as a random check against the possibil­
ity 6,f skill-intensity reversals we ranked 12 important manufacturing 
industries of India dn the basis of their skill/unskill ratios against 
identical U.S* industries and Spearman’s coefficient was quite high 
and positive, thus indicating non-reversal of skill-intensities between 
two^cduntries whlch^ere at opposite extremes of skill-endowment and 
economic development*
original showing that trade at a particular point of time is deter­
mined by the availability of skill* The latter does not.depend for 
its justification on the validity of the former*. Besides, there is 
a good deal of evidence to suggest that trade-patterns do change 
over time, albeit slowly* Also if one is to account for the sus­
tained dominance of certain national industries in international 
trade it would be more revealing to appeal *to other aspects industrial 
knowledge than the human capital involved in skills, to economies of 
scale including the input-output interrelationships and specialisation
of a large industrial complex and to a competition through the
6development of new and improved products** Thus if the avail­
ability of labour-skill can explain a country’s trade-pattern at a 
particular point of time, one can theorise on that basis —  quite 
irrespective of whether the trade-pattern at that point is historically 
stable or not*
In line with Keesing*s hypothesis but in sharp contrast to his 
aggregative approach our own empirical exercises will try to focus 
attention on the role of the factor called * human-capital* or 
labour-skill• We will test the relationship between skill-endowment 
of countries, skill-intensities of industries and international trade 
pattern*
To begin with a definition of skill-intensity is necessary*
Since one is interested in relative skill-content of a commodity one 
can take the ratio of the number of skilled labour employed to the 
number of unskilled as an indicator of its skill-content* Assuming 
both these classes of labour to put in more or less identical number
^Harry G, Johnsonr Comments on Keesing*s and other papers. (American 
Bcon* Heyiew, proceedings vol-* 1966)
of hours a year per head it is possible to use the ratio of their 
numbers rather than the ratio of man-hours worked by each as the 
variable# Belevant data can be had from Censuses of manufacture 
published by different countries and from a few other non-regular 
sources# But to use the actual skilled labour-unskilled labour 
ratio of a given year as an indicator of an industry’s relative 
skill-requirement one has to assume constant returns to scale to be 
operating in all the industries, so that skill-ratio becomes indepen­
dent of the level of actual output# Since our primary objective is 
to study someaannual relationships rather than relationships over 
time the assumption of constant returns to scale is not altogether 
unjustified* A possible alternative way to define skill-content 
would be to take the share of ’salary* in total value-edded# ‘Salary* 
is a part of the total value-added and is supposed to go to skilled 
labour force - both technical and administrative* The higher the 
share of salary in total value-added the higher is the skilled
iabour-intensity of the commodity concerned. Again to justify the 
£
use of ratio as an indicator of the skill-intensity we are 
V
assuming that the underlying production function is such that the 
relative faetor-shores are independent of the level of production*
In other words we are assuming a Cobb-Douglas type production 
function where the two factors are skilled labour and unskilled' 
labour and where the two exponents, o( and , add up to unity and 
the differences in the values of these two exponents determine the 
differences in the relative share of the two factors* If technology 
is unchanging, it follows that a proportionate change in the 
relative factor-prices produces a compensating proportionate change 
in relative factor inputs while the relative factor-shares remain
unchanged.* Instead of taking salary/wages as an indicator of
relative skill-intensity we are taking salary/value-added as the
indicator because the former would have been a repetition of our
previous indicator — the number of skilled labour/number of unskilled
labour - in value terms*
So much then about the matters of definition and methodology*
In testing empirically whether or not skill-endovmients of
countries and skill-intensities of commodities can explain the
pattern of international trade we will take the U.S.A. and the U.K.
as the countries to be studied (to start with)* This is mainly
because data on various relevant magnitudes are more easily available
for these two countries and also because it will enable us to compare
our results directly with those of KacDougall, Balasoa and S£ern*
Using least square method we tried to correlate (i) U.S.: U.K.
export value ratios with U.S. skilled/unskilled labour ratios5
(ii) U.S.-U.P^ . net cost ratios with U.S. skilled/unskilled labour
Sratios; (iii) U.S.-U.K. net cost ratios With U.S. -? ratios; and
S(iv) U.S,-U.K* net cost ratios with U.K. ~ ratios*
The data on skilled labour and unskilled labour and those on 
salary and value-added were obtained from the U.S. Survey of Manu­
facture 1950 and the U.K. Census of Production 1950* In either of 
these publications, however, data are not given in the form in which 
we are using theis here* In the U.S. Survey, for example, data are 
available on “All employees" and "Production and related workers", 
where the latter is defined to include "working foremen and all 
non-supervisory workers engaged in fabricating, handling, packing, 
warehousing, shipping, maintainance, repair, janitorial, watchman 
services". If one subtracts the "Production and related workers"
from "All employees", one has "administrative, sales, supervisory, 
technical office and all other personnel". So if one calculates the 
ratio between this residual and the "production and related workers" 
one can be said to have obtained very broadly the skilled/unskilled 
labour ratio. Similarly in the case of data on salary and images the 
U.S. Survey gives "Salaries and wages" and "wages" so that one has 
to subtract the latter from the former to obtain data on salary,.
Data on net cost ratios were obtained from Paige and Bombach*s 
important empirical study and those on export value ratios were 
obtained from Balassa’s article in Review' of Economics and Statistics.
gable 5
byg.-U.K. export-value ratios (Y) and : ■
U.S. skilled/unskilled labour ratios (X)
for 1951 and 1930 respectively
y X
(U.K. ». 100)
Industry
1. Woollen & worsted 2,7 0.0920
2. Pulp, paper & board 233*9 0,15^2
3# Blast furnace 186.9 0,1356
4, Steelworks &
rolling mills 196.6 0.14^2
5# Iron & Steel
foundries 92.6 0.1253
6, Wirework 103.^ 0.2108
7, Shipbuilding &
repairing 20.9 0,2022
8, Paint & varnish 320.1 0,7503
9, Cement 31*^ 0*1692
10, Tanneries 9 0*1056
11. Footwear except
rubber
12. Tools & Implements
13* Structural clay
. — -/Prod, ■
14, Metal working 
machinery
15* Rayop
16. Generators, motors 
transformers
66.3
77.3
40*9
277*5
87*8
117*5
84.9
t0' »  
',0*
■0,
0.1169
\V
0,265
\^
0.0795
!■■■•
|0,3138 
0.0211
i 0,0628
0*2234
0,225j>
0.1852
'I
\
17# Tyres & Tubes
18. Soap, ckndles & glycerine
114.8
19, Rubber Prod, ex
tyres & foot-wear 136,3
20. Bolts, nuts, rivets
8c screws 94,7
21, Radio 8: rel, prod, 191*4
Source: U.S. Survey of Manufacture, 1950; U.K. Census of Production
. '' "  .  I '
1950* B.Balassa: Paps, in Review of loont & Stat,;\1963, Balassa
had used a sample of 28 industries out of Paige and IBombach’s 44 and
the sample we are using is even smaller than Balassal*s. The
regression equation obtained is the following
Y = 252,36 x + 67.90 
(94.44)
The correlation co-efficient (r) is + ,513* the regression slope 
252,36 and the standard error of the regression co-efficient is 94.44.
The absolute value of r is not very high but it is positive and is
significant at 3% probability level. The positive sign indicates 
that more skill-intensive an industry in the U.K. is the higher is
likely to be its share of export-value over British in the third 
markets* If one accepts the U.S.A. to be relatively skill-abundant 
to the U.K. then the hypothesis that U.S. should have o comparative 
advantage over the U.K. in relatively skill-intensive commodities 
is supported by our findings.
Looking at the two sets of data (those on export values and 
skill-ratios) one observes that their ranking is tolerably uniform 
except for two industries vis. ship building and cement in the case 
of which the skill-ratios are quite high but U.S. share of the 
markets is rather lorn We calculated the rank correlation, on 
Spearman * s method, to see if these extreme cases had any influence on 
the co-efficient. The rank correlation co-efficient of all 21 
industries is +0,43 but it improves to +0,68 when the two industries 
with the highest rank difference are left out. An explanation as to 
why the U.S. competitive strength in these two industries is so low is 
not easy to provide, A possible explanation in the case of ship 
building and repairing could be that it is a highly subsidised indus­
try in Britain and in the U.S.A. so that their relative competitive 
position may not be based on normal economic factors* Thus our 
finding is similar to Keesing*s in this that he had found U.S.A.’s
export skill ratio to be higher than U.K.’s and we have got a positive
and significant correlation between skill-intensity and export-share 
of commodities in U.S.A.’s case. But whereas his method yielded a 
single skill-ratio for the whole export bundle ours is one where the 
skill-ratios of different industries are calculated separately and 
correlated with their respective share in the export market. Since 
Keesing was using the U.S. skill-requirement as the basic requirement
for the same industry anywhere in the world, it was the commodity
composition of a country1© trade that determined its total skill- 
ratio for exports (or imports). He did calculate the skill-ratio of 
exports without the industries that were either the most unskill­
intensive or the most skill-intensive* But aggregation might conceal 
a few irregular relationships. In our sample* for instance* ship 
building and repairing exemplifies a case where the skill-ratio is 
high but export share in respect of which is low* In a sample inhere 
each industry has a separate skill-ratio and export-share figure* 
such irregularities are more easily detectable and therefore one can 
fit correlations inhere they could be left out* But Keesing*© 
definition of skill-ratio is more precise because he is using data 
on separate and specific skill-classes* whereas we are using a very 
broad class of skilled and unskilled labour*
We tried to correlate our sample of U.S. skill-ratios and 
Paige and Bombach estimates of net cost ratios of British and 
American industries - our hypothesis being that higher the ski11- 
intensity of a. commodity greater will be the U.,8.. cost advantage 
with-respect to it* In other words* we expected an inverse relation­
ship between U*S# skill-intensities and cost-ratios* She sample we 
used is the following:
Table 4
industry Skill-ratio
1 * Woollen &■ worsted 0.0920
0.1342
0.1356
5.55
2. Pulp* paper & board 2.97
3* Blast furnace 3.70
4, Steel works & rolling mills 0*1442
3* Iron & steel foundries 0*1253
6* Wirework 0*2108 3.11
7
ket costs are made up of labour costs and non—wage costs and the
Industry Skill-ratio Net cost ratio
7. Ship building & repairing 0,2022 8,02
8. Rayon 0.0795 3.54
9* Paint & varnish 0.7503 2*33
10* Cement 0.1692 ■, 5*72
11. Tanneries 0,1056 s 3*70
12. Footwear 0.0972 . 4,40
13. Tools & Implements 0*1390 f 5*70
14* Structural clay Products 0*1189 , 4,98
15* Metalworking machinery 0*2653 4,59
16. Kotor's* generators transformers 0.3130 4.66
17. Tyres &■ Tubes 0.0211 4,38
1S* Soap* candles & glycerine 0*0628 5*81
19* Rubber products 0*2234 . 3*93
20* Bolts, nuts, rivets & screws 0.2253 5*23
21, Radio & related Products 0.1852 2,91
Source: U.S. Survey of Manufacture, 1950| U.K. Census of Production,
1950; Paige & Boinbach: A comparison of Rational Income & Productivity
of U.K.' and U.S.A. (Table 17» p*64).
The regression equation that we got was the following
Y = -1,24 x 4 4,39 
(1.92)
influence of the non-wage cost on the net cost ratio depends not only 
on the variations in the relative non-\;age cost of the two countries, 
but also on their share in the total for the particular industry - 
which in turn is determined largely by the degree of capital inten­
sity of particular industries. Thus if inter country variations of 
capital-intensities are great for certain industries, the net cost 
ratios are likely to be subject to big margins of error. Also items 
included in the non-wage category of costs may bear varying propor­
tions to the. total costs* The presence of a local tax, for example, 
may unduly exaggerate the weight of non-wage cost. However, it 
seems very difficult to avoid these possible limitations.
the correlation co-efficient (r) is -0*1465 and the regression slope 
-1*24 (with a standard error figure of 1*92)* r is low and is not 
significant at 5% probability level* The only relevant thing in 
this particular exercise seems to be the negative sign of the 
regression slope* The relationship between the two variables is 
inverse and this supports our hypothesis vis. higher the skill- 
intensity greater will be the U.S. cost advantage (loiter, that is, 
will be the cost ratio)* But too much should not be made of this 
negative sign since the correlation is low and non-significant*
We then tried to use the other variant of skill-intensity viz* 
the share of salary in value-added as the independent variable with 
net costs as the dependent variable* As more skilled labour is 
employed the share of salary in total value-added is likely to go 
up* As skilled labour is more expensive relative to unskilled labour 
in any country, the relatively skill-intensive commodities are more 
expensive relative to unskill-intensive commodities within a country* 
But as between a skill-abundant country and an unskill-abundant 
country the former is likely to have a cost advantage in the skill­
intensive commodity over the latter.
SWe calculated the ratio for the same 21 industries for which 
we had the skilled labour/unskilled labour ratio. We then regressed
S ’
the net cost ratio on the — ratio both for the U.S. and for the U.K.
s
The ^ ranking of the 21 industries in the two countries is good - the 
Spearman co-efficient being 0*73 - leaving out the two industries 
ship building and wirework*
However, the correlation between ~r and net cost ratios for
either country turns out to be particularly weak# The regression
Sequation using the U.K. data of ^ is the following
Y = 3.448 x + 3.363 
(5.065)
The regression equation using the U.S. data is the following
. 1 = 1.068 x * 3*883 
(6.600)
The correlation co-efficient (r) is *0.1305 in the U.K. equation 
which is low and non-significant at 5% probability level. The 
absolute value of the regression slope is reasonably high at 3.3 
but it loses much of its relevance in the context of a weak cor­
relation between the variables and particularly when its standard 
error happens to be higher than itself* The correlation co-efficient 
(r) is very low at *0.0362 in the U.S. equation and is not significant 
at 3/s probability level* The value of the regression slope is of 
little relevance in the context of its standard error being six times 
as large as its own value.
So we see that net costs are explained neither by skill-ratio in 
the former sense (ratio of skilled labour to unskilled) nor by the 
share of salary in value-added, This is somewhat discouraging because, 
on the one hand, "throughout the manufacturing sector there is a 
rather close connection between relative output per worker and net 
cost ratios" (Paige and Bombach), on the other, there is significant 
relationship between relative output per worker and export quantity 
ratio (Stern) and export value-ratio (Balassa)* There is also a 
significant relationship between skill-ratio and export-value*
Thus relative output is related to net cost and to export quantity 
and export value* Skill ratio is related to export value# But our 
exercise has shown that net cost has very little relation to skill-ratio 
and Stern’s exercise has shown that the relationship between net 
costs and export quantities is the least systematic. One would think 
relative labour-productivity influences relative export performance 
(which it does) via net cost ratios# But while the relationship
between labour-productivity and net cost is systematic that between 
the latter and export-share is the least systematic and yet it 
remains true that labour-pro duetivity can explain export-share very 
significantly# Thus net cost appears to be a rather elusive .magnitude - 
it can neither explain trade nor can it, in turn, be explained by 
skill-intensity although it is closely related to labour-productivity 
which is a significant determinant of trade*
However, one should point out a few limitations of the whole 
exercise# In using export-value ratios, instead of export quantities, 
we are making the implicit assumption that the elasticity of substitution 
between the two countries’ exports is greater than unity* Sub-, 
stitution elasticities equal to or less than unity would lead to 
inconclusive results* Our justification for making this assumption 
is that the empirical evidence obtained by other authors indicates
g
that the elasticities of substitution do exceed unity. Our estimate .> 
of the relative industry size Is also based on such an assumption 
since value-figures are used instead of quantity* Also our definition 
of skill-ratio is admittedly a bit broad* A breakdown of total 
skilled men employed into distinct skill-classes would have been more 
precise* Our assumption of non-zero elasticity of substitution 
betifeen skilled and unskilled labour is more realistic when skill- 
classes are not separated. Since there is some degree of substitution 
between say, the semi-skilled operatives and unskilled labourers,
8 R.R.Rhomberg and L,Boissonneault in their elaborate empirical work 
on "Effects of Income and price changes in the U.S. Balance of 
Payments" (IMF Staff Papers) estimate the "elasticity of substitution 
between U.S. and West European Goods in Rest of World’s imports" to 
have a value of -1*2, Since British exports are very similar to the 
exports of "West Europe", one can safely assume the value of the 
elasticity between British and U.S. exports to be similar to the one 
obtained by the authors*
whereas practically none betv/een highly skilled technicians and the 
unskilled labourers an overall skill/unskill ratio used as a variable 
in the production function can be made to allow for some substituta­
bility# To break down the total labour force into distinct skill- 
classes and then to calculate the skill/unskill ratios separately 
is to assume different production functions - the difference depending 
on substitutability of non-substitutability between a particular 
class of skilled labour and unskilled labour#
In a cross section study like our own, one can ignore the 
possibility of substitution between skilled labour and unskilled 
labour because as long as intercountry ranking of industries does 
not reveal any reversals - no matter how different the individual 
magnitudes are - the question (of substitutability) becomes irrelevant* 
If, on the other hand, skill-intensities do reverse, it becomes 
impossible to try and explain trade-patterns on the basis of skill- 
abundance or otherwise of countries* Two countries, with markedly 
different endowments of skill, may be found to be exporting identical 
commodities —  for the same commodity is skill-intensive in one 
country and unskill-intensive in the other# However, in a time- 
series study, one would expect to come across changes in factor- 
intensities both within a country and internationally* Intercountry 
skill-endowments may change and so relative trade-patterns will change 
over years. It would seem necessary to know the intertemporal changes 
in the skill-intensities of industries and to determine the degree 
of substitutability between the two categories of labour* But even in 
a time-series study it would be difficult to identify a change in 
’pure* skill-intensity —  for a substitution of skilled labour for 
unskilled may have been necessitated by a change in the production-
process itself (say it lias become more capital-intensive generally 
and to man the sophisticated machinery more skilled labour have had 
to be recruited)* Also substitution in favour of a certain factor 
may follow from relative'.changes in factor-payments over time*
Thus it is difficult to devise a production function which could 
enable one to focus attention on the question of substitutability 
between skilled labour and unskilled, to the exclusion of everything 
else, in particular the stock of capital*
. q ■
We may refer here to two recent studies on the Cotton Textile 
industry made by the GATT and the OECD, It lias been found, somewhat 
contrary to general belief, that a modern cotton textile industry is 
’among the most highly capital-intensive of the manufacturing indus­
tries.* These studies shot?, that the cotton textile industry in the 
developed countries is much more capital-intensive in the Sixties 
than it was in the fifties or late forties. This implies a distinct 
substitution, over the years, in favour of capital.
However, whether this change will affect the direction of trade
in cotton textile product will depend on the relative intercountry
change of capital intensities* The industry may have become more
capital-intensive in less developed countries as well. Indeed,
*inanother study of the cotton textile industry of India does find 
evidences to show that the industry has become more capital-intensive
GATT Secretariat: A study of Cotton Textiles (1966)
OECD; Modern Cotton Industry —  A Capital-Intensive Industry (1965) 
Hal B. Lary in his recent book Imports of Manufacture from Less 
Developed Countries provides a useful discussion on these studies.
10J,C*San disera: Else, Technology and Economies: A Study of the
Indian Cotton Textile Industry. (The Economic Weekly, July,24, 19&5)• 
According to the criteria applied by Lary in his study, cotton textile 
"in general still rank among the most labour-intensive of the manu­
facturing industries".
in the late fifties compared to what it was in the early fifties*
After all cotton textile is still one of the most important of the
export industries of countries like India and Hongkong*
Thus a time series study may reveal evidences of factor-
substitution (it may be capital or skill) but such substitution may
not alter the pattern of international trade unless, of course, the
initial intercountry position is reversed over the years *
The other variant of skill-intensity that we tried (viz* the
11salary share in value-added has not yielded good results even though 
to use it ue had to make quite strong assumptions like unchanging 
relative factor-shares and constancy of return to non-labour factor 
inputs* We would therefore rest this variant of skill-intensity in 
favour of the other in our remaining exercises*
11 Perhaps a fev? words about the choice of the year 1950*51 would 
not be without their justification#- Admittedly Britain hod not 
completely recovered yet from the effects of the war in 1950 and 
hence she might have been operating at a less-than-usual level of 
skill-availability. But her relative position vis-a-vis the U.S.A. 
could not possibly have been reversed as a result of the, war* If 
anything, the war could only have mode the situation more pronounced* 
So the results we have got would not seem to be particularly suspect 
because they relate to an immediate post-war year.
Chapter - 4 
Labour-skill-endowment 
and India*s Export and 
Import Trade-pattern*
In the last chapter we have seen that a country*s skill-endoitfment 
is related to its export trade* Taking British and American relative 
share of exports to third markets and, assuming America to be 
relatively skill-abundant, we saw that on the v/hole America held the 
bulk of the third countries* markets in relatively skill-intensive
commodities* Cur approach, however, had the shortcoming of not
s\
including imports into these two countries* Also both of these 
countries are highly developed economically and hence it is difficult 
to compare their export-performance on the basis of relative skill- 
endowrnent because their relative position in respect of skill- 
endowment may not be so different after all* Indeed our regression 
analysis yielded significant, but not very high, values,
In order to test if our hypothesis could be applied to a less 
developed country we computed values of exports and imports of India 
and tried to correlate them with the respective skill-intensities *
One of the reasons why we chose India is that she represents a semi­
industrialised economy and hence her exports and imports both contain 
manufactured articles - articles which require for their production 
skilled technical manpower. Also India, unlike Britain and America,
1 Perhaps the trade-pattern of a less developed country would be 
better explained by natural factors, geographical location etc. But 
as a country develops economically its pattern of trade begins to 
change and an investigation into the skill-content of its exports 
and imports, may itself reveal the level of development (domestic 
skill-formation) it has attained.
would rank low in respect of skill-endowment and hence her overall 
trade-pattern is likely to reflect this relative lack of skill.
However, a detailed breakdown of India’s bilateral trade with 
different countries is likely to be more revealing in as much 
as there are some countries in relation to which India would rank 
high in skill-endowment ratio while there are some others with 
skill-endovraients superior to India’s* Hence with the former group 
of countries India’s export trade is likely to be skill-intensive 
(and import trade unskill-intensive) while with the latter group the 
situation should be the other way around*
We have chosen a cross-section of 10 countries for the purpose 
of our study such that the cross-section covers a wide enough field 
both geographically and in respect of the stage of 'economic develop­
ment* Wo are assuming, as before, constant returns to scale and
2
non-reversibility of skill-intensities of industries between countries* 
This last assumption enables us to apply Indian skill-intensity data 
to all the countries in our sample because the industries will have 
uniform relative ranking internationally in the absence of reversals 
of skill-intensities* The year we have chosen is 1961-’62 because 
this happens to be a relatively normal year for India* The second 
five year Plan had ended in 19&1 and the third started’. The trend of
2It may be a bit unrealistic to assume that all the ten countries in 
our sample have uniform relative skill-intensities. Unfortunately 
lack of availability of data made it impossible to use each country’s 
skill-ratio to determine its skill-content (of exports). However, as 
o check against the possibility that the skill-intensities of Indian 
industries are not typical for all the countries in our sample, we rank- 
correlated 12 important Indian manufacturing industries on the basis 
of their skill-intensities against identical British industries and 
8 Indian industries against identical Japanese industries and the 
results in both cases .were positive and significant* IJe did, a similar 
ranking of Indian and TJ*S, industries at another point and there too 
the result was encouraging.
industrial production was upward and steady and, despite strains on 
the foreign exchange front, the economy was doing rather well* The 
economy seems to be in the grip of a slump since 1963 which is partly 
due to heavy defence commitments after the war with China in the 
autumn of 1962 and partly due to fall in agricultural production 
resulting from droughts* 196l-*62 thus is the last of the relatively 
■normal years for India in recent times.
The industries covered in our sample include both manufactured 
goods and natural resource products which have to be processed 
before use* Admittedly elimination of the latter from the sample 
would have been desirable from the point of view of our study since 
trade in such commodities depends more on natural factors than on the 
availability of skill* But some of these commodities form a large 
part of India’s export trade (e.g. tea) and they do require processing 
which is a relatively skilled manipulation*
We chose 22 of the more important exports of India belonging to 
the manufactured or semi-manufactured category (irrespective of their 
destination) and 18 of the more important imports belonging to the 
same category (irrespective of their source) and correlated their 
values (weighted by their total domestic production in terms of 
values) against their respective skill-ratio (defined as the ratio 
between the number of skilled labour and the number of unskilled)*
On the export side.our sample represents 62*3 p*c* of total value of 
exports of 196l-*62 and on the import side it covers 37*1 p*c, of the 
total value of imports* The remaining of the export and the import 
are made up of food items and raw and crude unprocessed materials, so 
our sample covers fairly large slices of both export and import trade 
of India. As both exports and imports are closely related to domestic 
production the use of this latter magnitude as the weight is justifiable 
enough* Once again our skill-ratio measurement has been a bit broad
os it is not based on detailed breakdown of each distinct class of
skill involved. The justification for this in India’s case is that
■
siich breakdown is not available for every year*
■ Table - 5 
Weighted export- and import-values 
. and skill-ratios of Indian industries 1962
Export-value Import-value
Items Skill-ratio weighted by value weighted by value
of domestic Prod* of domestic Prod*
Coffee 0.0839 0*2812
Tea & mati 0*1102 0.7757
Footwear 0.179^ 0*1*1-72
Scientific & Pre-
cistion Instruments 0*0766 0*2l6*f 9***3
Medical Instruments 0*3211 0.1^78 -*
Office equipment 0*1685 0*11^5 1*12
Sewing Machine 0.1^84 0*^431 -
Cotton textiles 0*0585 0.6933 -
Textiles other
than Cotton 0.0708 0*^ -187 ~
Sugar 0.2389 0.06^4 -
3 A Planning Commission publication gives the detailed breakdown of 
occupational pattern in Indian industries for the year 1936. But 
exports of manufactured goods, small as they are today, were even 
smaller around 1936. So, although it is possible to calculate skill- 
intensity ratios for 1936 with much more precision, presence of very 
few manufactured goods in Indian exports (in any significant amount) 
is bound to make an attempted corrulation of skill-intensities to 
exports rather unreliable. And even if the process of development 
changes a country’s capital and skill-endowments generally, there is 
no reason why relative ranking of industries should change, at any 
rate, over a relatively short span of time*
Items
Export-value Import-vslue
Skill-ratio x^ eighted by value weighted by value 
of domestic Prod* of domestic Prod*
Manufacture of
Tobacco 0*0270 0.1928
Paper, paperboard
& manf* thereof 0*0839 0*0667
Iron & Steel
(basic metal) 0*2251 0*0516
Electrical machinery 0*1184 0*0733
apparatus & appliances
Ely* vehicles 0.1508 0*0027
Pvoad motor vehicles 0*1835 0*0051
Aircraft 0*3674 0*0031
Ships & boats. 0*1946 0*0051
Cashew Kernel 0.0390 0,5815
Construction
machinery 0.1890 0*1902
Canned fish 0*2346 0*2109
Rubber manufacture 0*0669
Non-ferrous basic
metal 0,2311 -
Agricultural Imple­
ments (except
tractors) 0,1526 -
Mining machinery 0*1471 -
Iron Sc Steel
structural© 0*1316
Ferro-alloys 0*2895
Tractors 0.1551 -
Petroleum Prod* 0*1492 -
Fertiliser 0*2702 -
0,7151
0*5440
3*38
2*13
4,3
1.71
4.70
90
2*11
3*21
1.01
12*95
0*6440
0,6916
3*97
3*91
14.27
Source: Skill-ratio figures and value of domestic production were
computed from Survey of Manufacturing Industries, 1961 and. 
trade figures from Monthly Statistics of the Foreign Trade 
of India, March, 1962* ( - ) stands for negligible*
The two regression equations obtained were the following!
Y = -1*3^2X + 0.4-326 (for export)
(0.3018)
Y = 7.7922X +. 2^5220 (for import)
(11.6097)
The correlation co-efficient r between weighted export-value and 
skill-ratio is -0*3235 snd that between weighted import-value and 
skill-ratio is +0.1635 and the regression slopes are -1*3442 and 
7.7922 respectively. The former (x-value-skill-ratio) relationship 
is significant at 3 p.c* probability level but the latter (M-value- 
skill-ratio) is not.
Our results would thus indicate that India’s exports can be 
explained by skill-intensity of industries* The negative sign of 
the correlation co-efficient and of the slope appears to be the right 
sign - implying the expected inverse relationship between skill- 
intensities and export values* For a skill-scarce country like India, 
comparative advantage should be expected to be in less skill-intensive 
commodities - an expectation corroborated by our finding.
h
In computing the figures for skill-ratio information given in the 
Census report have had to be processed in the following manner: from
"all employees" was subtracted "production workers" to yield "non­
production workers", which is our measure of skilled workers and the 
ratio of "production workers" to "non-production" workers is the skill- 
ratio we are using* As for weighted export and import value figures 
actual value of exports or imports of a certain commodity has been 
divided by the value of total domestic production of the commodity.
So these expressions show the proportions of domestic production of 
commodities that are exported or imported. The weighted figures v;ould 
be more accurate indication of relative performance of industries 
because a large absolute figure of export or a large absolute figure 
of import can not be said to be due to the largeness or smallness of 
the size of the industry.
However, the correlation co-efficient between weighted import- 
values and skill-rotios is very.'low-and is not significant* The 
positive sign of the regression slope would appear to be the proper 
sign - but it loses its meaning when the correlation co-efficient is 
insignificant* One possible explanation for this irregular relation­
ship could lie in the existence of import control which restricts 
the inflow of many articles of high skill-content* One could point 
out that on the side of exports too there exists export-subsidies and 
other artificial measures* But import control is for more strict 
and extensive than policies of export-boost*
Thus overall trade performance of India can only partly be 
explained by skill-intensities of industries* On the side of 
imports, although the correlation co-efficient betx^ een skill-ratio 
and import-values has a positive sign, skill-ratio does not appear 
to be the crucial explanatory variable* Instead of trying to throw 
in other relevant variables which might explain the pattern of overall 
import trade we undertook to study the trade-pattern on a bilateral 
basis* The procedure we followed was to compute the values of India’s 
exports and imports of manufactured and semi-manufactured products 
to and from each of the countries in our sample and then to multiply 
each of these values times the skill-rotios (no. of skilled people/no, 
of unskilled) of the respective industries. The results would then 
give us skill-content of individual export or import items* Summing 
up all these skill-content figures of individual exports and individual 
imports we obtained the skill-content of total exports and that of 
total imports* Since the absolute values of exports and of imports 
were Markedly different for different countries the skill-content 
figures as such are not much meaningful. We, therefore, weighted
them by the total value of exports and the total value of imports
respectively# The-weighted value of skill content in export and
5that in import would thus be comparable between countries*
The countries vie chose to study are the following:
1 * Afghanistan 6# Japan
2. Australia 7* Pakistan
3* Ceylon 8* U.K.
■4# . Chechoslovakia 9# U.S.A.
3* Federation of Malaya 10. U.S.S.R.
Evidently our sample includes developed as well as under-developed 
countries and covers countries that are geographically contiguous . 
and those that are distant. Also we' have countries belonging to the 
socialist bloc and those belonging to *free world1* Commodity-wise 
our sample includes all important manufactured and semi-manufactured 
goods and also processed natural resource products exported from and 
imported into India. Difficulties of comparing SITC industries:: 
with ISIC industries have often affected the size of our sample but 
even so important manufacturing industries have not had to be left 
out because of this difficulty*
There is no satisfactory way'of"labelling a country ‘skill-rich* 
or otherwise but size of per capita income may be taken as a good 
enough indicator. Since a rich country (per .capita'income-wise) 
would normally be a relatively skill-rich country - the justification 
for such a hypothesis may be in the fact that skill-formation, like
5 If stands for India*s exports to country j and ^ij her imports 
from country 4 of commodity \ and M  represents the skill-ratio of 
industry, then and .i Vl represent export-skill content
and import-skill contents respectively. Weighting them by d Mj , 
which respectively stand for total exports to and imports from country 
j , we obtain the figures shown'in columns 2, 3 (and b) of Table 6.:
capital-f orxnation, is a round about and expensive process and only a 
country which is economically well off can afford to invest in skill- 
formation. Also a country which has a high level of per capita income 
would be able to attract skilled people from abroad and this would add 
to the domestic availability of skilled labour and determine the 
country’s pattern of industrialisation. However one should point 
out that size of per capita income can not be the sole indicator of 
a country’s skill-content, which would depend also on such factors 
as the nature of the country’s economy. An example would make this 
point clearer: Japan has a lower per capita income figure than
Australia, but her economy is more industrialised and hence her 
exports are likely to contain more skilled labour than Australia’s. 
This is because Australian economy has a large primary sector which 
is a natural fact and so, despite her relative affluence, her 
exports are likely to be composed largely of primary products. But 
her affluence has enabled her to attract skilled labour from overseas 
and therefore her industrialisation has been taking place at a rate 
which is foster than it would have been if she had to make do with 
domestically available skilled manpower. Thus per capita income is 
a good enough indicator - though it is not the only one - of a 
country’s skill-availability•
The results of our exercise in determining the skill-content of 
India’s trade (bilateral) with each of the ten countries mentioned 
above are as follows:
Table 6
1 2 3 4-
Country per capita Export-skill Import skill Ratio of
¥ content content x-skill
(U.S*/) weighted by weighted by and M-.
total x-value total.M-value skill(2/3)
Australia 14-83 37.9 19.2 1.97
Afghanistan 4-7 19.5 10*3 1.83
Ceylon 127 17.8 8.9 2.00
Czechoslovakia 18,2. 21*0 0#86
Federation of
Malaya 22k 16*2 3.3 2*9^
Japan 338 8*7 13.7 0*63
Pakistan 81 16.3 9.3 2*78
U.K. 1287 3.9 12*2 0*4-83
U.S.A. 1362 6.3 13.0 0.4-84-
U.S.S.R. «. 11*9 18*1 0.63
VJith five of the ten countries of our sample India’s export skill- 
content is greater than her import-skill-content# kith the exception 
of Australia, all these countries are underdeveloped countries and 
are hence importing more skill-intensive commodities from India - a 
country which itself is not highly developed but, by standards of 
industrial sophistication, ranks as a ’’semi-advanced1' country# The 
"perverse” result in the case of Australia could partly be due to 
the fact that Australia has a large primary sector in her economy 
and hence her exports must contain less skill-intensive natural 
resource products# Her industrial exports are largely similar to 
her industrial imports from India - textiles being an important case 
in point#
Among the other four countries (with which India’s export-skill 
content is greater than her import-skill content) Federation of
Malaya has the highest per capita income - but, interestingly enough, 
the ratio of India’s export-skill content to import content is the 
Highest in the case of Malaya. However, the absolute value of the 
export skill-content (weighted by total exports) is the lowest in 
the case of Malaya, (among the five countries with which India’s 
export skill-content is higher than import skill-content), ’which is 
as one should expect# The absolute value of the import-skill content 
(weighted by total import value) is also the lowest in the case of 
Malaya.- which is not so easy to explain. As in the case of Australia 
the explanation could be the presence of primary products in Malayan 
exports* Per capita income thus can not be the sole factor capable 
of explaining the nature of a country’s trade-pat tern*
India’s trade-pattera with the other five countries (Czech,
Japan, U.K., U.S.A., U.S.S.R.) is highly consistent with our hypo­
thesis, Although per capita income figures are not available for the 
two socialist countries (Czech and U.S.S.RJ the ranking of the 
countries in terms of the values of India’s export and import skill- 
contents would appear to be in keeping with the relative economic 
status of these five countries. The U.K. and the U.S.A. rank almost 
identically (in respect of the ratio of export skill to import skill- 
content), This may be a bit unexpected - but one can point out 
that India’s trade with Britain is largely governed by special 
arrangements, like the system of Commonwealth -^ reference, whereas 
her trade with the U.S.A. is not based on such special arrangements.
In recent years, particularly over the last three or four years 
India has exported newer manufactured goods to some developed 
countries - a beginning which is to be highly welcome. Thus she 
has exported railway rails and wagons to U.S.S.R. and Hungary,
machine-tools and electrical goods to U.K., telephone appliances and 
cable to Western Europe and Japan, engineering goods to Poland and 
other East European countries and only this year (1969) Tates (India’s 
biggest privately owned steel project).--have 'secured orders of steel- 
products from the U.S.A. It is difficult to attribute this recent 
"breakthrough" to the relative skill-endowment, Indeed it is 
difficult to attribute it to any significant economic factor. In 
some cases a developed country has placed orders for goods produced at 
a project built with its help, sometimes a developed country has 
imported some spare parts from the overseas subsidiary of a firm 
situated at home. As an eminent Indian business magnate had once 
remarked "we don*t sell our manufactured exports, they just buy them"• 
Perhaps this is too pessimistic a view. In order for such exports to 
sustain, they will have to be competitive and if at least some of 
these manufactured exports have become competitive, one must try 
and find on economic explanation. It will involve a detailed study 
of the way these manufacturing industries have been changing over the 
years to find a satisfactory explanation of their export performance. 
However, while all the factors mentioned above could have influenced 
the change in the export-mix, it is equally likely that India may 
have attained the stage of industrialisation which enables her to 
produce some of the manufactured goods more competitively.
On the whole then our findings are similar to Keesing’s - with 
one or two minor exceptions* he have followed similar techniques for 
computing the skill-contents of exports and imports os Keesing had 
done although his definition of skilled labour was admittedly more 
precise than ours,
wnarreer - o 
Flant-Concentr&tion, Industry-Sise f 
Skill-intensities and Exports.
Our empirical exercises so far have yielded fairly satisfactory 
results as to the importance of skilled labour in determining a 
country*s trade pattern* While.-we were able to explain British and 
American relative export performance largely with the help of skill- 
intensities of industries, we could not successfully apply the same 
principle to explain Indians trade-patiern* Indian exports could $ 
stilly be explained largely by skill-intensities but imports could 
not be go explained* A study of India’s bilateral trade pattern 
with ten different countries yielded highly consistent results — 
although there were one or two exceptions, All our findings except 
this last one were based on simple two variable regression exercises*
A great merit of such an exercise is that it brings out the nature 
of the relationship between two quantifiable magnitudes clearly and 
also indicates whether or not the relationship Is to be regarded as 
significant. ,
However, a two-variable simple regression model is very often 
too simple to reflect complicated real relationships. To introduce 
one or two other variables is to make a model more realistic. 
Admittedly one can not exhaust all possible relevant explanatory 
variables but to choose some of the more important ones is quite 
possible. For instance one such variable is the influence of the 
size or scale of production or relative costs and trade performance.
Up to now we had assumed constant returns to scale and the size factor 
was therefore ignored in our analysis* Let us now relax the assumption 
of constant returns to scale and recognise that the relative (inter-
country) size of an industry may very vjell influence its export 
performance. Given the skill-intensities of industries in the. two 
countries their relative export-share may largely depend on their 
relative-size - a larger industry being able to export more,
■Perhaps'even more important than the relative size of industries 
would be the relative size of firms. Since a large firm is likely 
to foe a more "efficient" firm too, relative intercountry firm-size 
structure of industries may foe an important determinant of a country’s 
export performance. In what follows we propose to examine-several 
interrelated hypotheses. First, we would see if firm-size has any 
bearing on the degree of skill-utilisation and on the cost. Second, 
we would examine if larger firms are subject to greater economies of 
scale. Third, we would try and relate the relative intercountry firm 
and industry-size structures to relative export—performances*
Finally we would bring all the variables together and fit multiple 
regressions to see if skill-ratios, and relative industry-size can 
explain a country*s export;.performance. We would also refer in 
passing to the role of research and development (R&D) in promoting 
a country's exports.
So let us take up for discussion the importance of size in 
affecting the degree of skill-utilisation and cost. : We will start 
by distinguishing firm-size from industry-size and justify the 
necessity for this distinction, A large industry which is composed 
of plants of fairly uniform size and efficiency v/ill have a supply 
schedule similar to the marginal cost curves of the different 
constituent plants - the only difference will be the use - of. scale.
But an industry which is composed of firms of vastly unequal size 
and efficiency may have a supply schedule different in nature from
that, of any "of its constituent plants. The economies of scale 
accruing to plants of different size could operate in a compensating 
fashion so that one can not obtain the industry supply curve -by an 
easy summation of the marginal cost curves of the plants. So to be 
able to assess the importance of size one needs to compare plant-sise 
structure of different industries, It Is a widely accepted -premise 
in micro-economic thinking that a large firm is. more efficient than 
a small one because it is capable of deriving certain internal economies 
that are the results of'growth* Hence s study of plant-concentration 
of different industries might reveal facts about efficiency of plants 
of varying size and hence about efficiency of industries of varying 
plant-concentration*
Such an enquiry, in turn, requires data on relative costs or 
efficiency of plants of different sizes* As so often in this study, 
the statistical information is not available in the form required 
and second best measures have had to be used, As to plant size we 
have used two alternative measures of size - one is the number of 
people engaged in a plant and the other is the value of material 
input used by a plant. It is not possible to obtain data on either 
of the above variables at individual factory level. But frequency 
distribution tables are available which give the number of firms 
belonging to a given size-class - where the number of people employed 
is the measure of size.
It also gives the total value of material input used by each
1class from vdixch average material input per plant can be calculated.
This calculation is done by simply dividing the total value of 
materials used by each size-class by the number of firms in the 
class. The method underlies an assumption of uniformity of size of 
the firms included in the class - which is a bit unrealistic but is 
not likely to be invalidatingly so.
Either of these two 'would act as good enough measure of plant-sisse*
As to the question of efficiency it is not easy to devise a simple 
measure* One possible measure could be to calculate the ratio of 
value-added to materials input of each class. We assume that the . 
row materials market is eompfit&tive so that the large plants are 
not more advantageously placed as purchasers of raw-matoriels* Then 
if the whole industry is in long run competitive equilibrium the ratio 
between value-added and material-input should be the same because 
value-added is a measure of final output and, under competitive 
equilibrium conditions, the ratio of output to input should be 
constant for all plants, However, if the industry is not in 
equilibrium there ifould be some marginal firms whose value-added 
material-input-ratio would be an indicator of an equilibrium ratio 
for the whole industry, but there would still be some plants whose 
value-added material-input-ratio would be above the equilibrium ratio. 
A large-size plant might, by utilising the internal economics of scale, 
produce more, relative to its input requirement, than a smaller 
plant would be able to do* $o under such a situation the large 
plant could be considered to be more efficient than a smaller one.
This is admittedly an unsatisfactory measure of efficiency as it 
rests on an assumption of conditions of disequilibrium and can only 
be justified if empirical findings corroborated existence of such a 
situation*
On the basis of Census of Manufacturing Industries data we 
calculated the value-added to value of material input ratio for each
2 This assumption has also been made by Solow, Minhas, Arrow., and Chenery 
in formulating their CES Production function*
sise-class of fourteen important .manufacturing industries of India 
in 1958* We also calculated the average value of material input 
used by each size class. 'The choice of the year is related to the. 
fact that other authorss using different production functions, have 
found evidence of the existence of increasing returns to scale in 
Indian industries with data relating "to 1958. We have calculated 
labour and capital-productivities and non-wage-value-added in firms 
of different sizes belonging to some of the important manufacturing 
industries of India. Our own finding's also suggest that larger 
firms are more "efficientn than their smaller counterparts. As all 
these works relate to data for the year 1956, the present exercise 
has also been carried out with data for the same year, so that it 
becomes easily comparable*
The results of the calculations of value-added material input 
(V/M) and the average value of material inputs used (K) in different 
plants of a particular size class are summarized belov?i
Biscuit making Cotton textiles
Ho* of people V M V M .
Employed M (H,s.*000) 1 (R# s.
Belov; 20 0*1639 78.2 0,0857 55*4
20-49 0.2411 252.1 0.2992 187*3
'50-99 0.3934 928.4 0.3741 401.2
100-249 0.3963 1762.7 0.3251 921,7
250-499 0.4496 4729.3 0.3758 1732.5
500-999 0,8607 3577.0 0.3979 2076,1
1000-1999 . m m 0,4244 6234.0
2000-4999 - m 0.5171 12373.3
5000 above m  ■' ■ m 0.5501 24135*9
Su^ar Distillery
i'Jo, of people 1 1 I M
employed M (Rs.*000) ■ m ' (Rs«ooo;
Below 20 0.2801 78.2 -0.0245 40.7
20-49 0.2937 104,4 O.69OI 153,7
50-99 0.2372 134,5 0.7991 475,6
100-249 -0.1407 906.8 0.8153 802,7
290-499 0.4943 353.8 0.8847 2275,2
500-999 0.3782 6204.0 m : mm
1000-1999 0.3269 8930.3 *• -
2000-4999 0.3411 15592.6 mm
Paints & varnishes Soap
Below 20 0.4005 389.5 0.1861 71.3
20-49 0.4178 4398.4 0.1952 257,4
50-99 0.4190 783.16 0,1980 1366,0
100-249 0.4726 1761.0 0.3627 1941,0
250-499 0.6948 5537.6 0.1834 6545 * 3
500-999 0*8861 9934.5 0.3692 19062,3
1000-1999 - mm 0.5540 51607.4
Tannine Cement
Belov; 20 0*1371 362«2 -
20-49 0.1393 741.2 - mm
50-99 0.1700 1732.4 - 'mm
100-249 0.2311 2904.0 -0.3562 2911
250-449 0.3097 3702.4 0.3891 4612.3
500-999 - mm • O.396I 9142.8
1000-1999 0.4984 13528.0
2000-4999 w* 0,5601 17430.6
Vegetable Oil - Bicycle
- V 5'
No# of people V i-2 V M
A
employed ; 14 " (Rs*«Q00) M (Ks.*000)
Below 20 0,0797 109*3 0,3464 83.5
20-49 0,0970 801 ,2 0.5123 201.3
50-99 0,0776 1423.4 0,6363 385.0
100,249 0,9104- 3210,5 0,4202 1078,9
250,499 0,6129 16187*2 0.6558 1620,5
900-999 0,24-92 21222,0 O.67OI 4564,5
1000-1999 «• 0.7102 15318.2
Aluminium Iron & Steel
Belov? 20 0.2636 103.9 0,1754 55.1
20-49 0.1637 405.4 0.1535 514,3
90-99 0.2245 723.7 0*1430 1009.1
100-249 0.3030 1530.2 0.1610 1634.4
290-4-99 0.3720 5751.2 0.1875 4170.5
900-999 0.5370 10225.0 0.2474 9102.3
1000-1999 0.3642 26419.0 4,4627 20390.4
2000-4-999 0.4398 24915,0 0.5178 21368,3
9000 & above m • m  ■ 0.7959 126592,0
Chemicals VJoollent Textiles
Belov? 20 O.6171 110,5 0.1015 4 2,6
20-4-9 0.9344 273.1 0.1038 403.3
90-99 0,914-2 653.3 0.1949 747.8
100-24*9 O.75II 1531.3 0,2244 2126.0
290-4-99 0,4965 440.1 0.1709 4334.5
Chemicals Woollen Textiles
500-999 0.5974- 579*8 0.5777 6733.0
1000-1999 0.9500 167^9*0 0.8201 1^121*0
2000-^999 0.6156 61651.0 0.8350 162^9*0
Source; Thirteenth Census of Indian Manufacture 1958*
(-) stands for not applicable.
Thus we see that in general the larger firms are low-cost firms. 
There is a tendency for the V/M to rise as firm-size increases - 
whether we measure size by the number of people employed or by the 
average value of materials consumed, fhere are of course some 
exceptions where the V/M ratio is lower for a larger firm than it is 
for a smaller one. But the tendency for this ratio to rise is un-
mistakesbly clear. 'I'hus it does seem as if the bigger firms are
subject to certain internal economies of scale which enable them to
economise on the use of ra\*/ materials and consequently their costs of
production are lorn
As the larger firms are observed to be *low-cost1 firms it is 
likely that their relative superiority over the smaller firms id.il 
also be reflected in their factor-productivities and in the ’surpluse 
they generate, A broader investigation .would thus seem justified as 
that may reveal more about the performances of the large-size firms. 
Therefore we propose to examine if size has any bearing on (a) 
labour productivity (b) capital productivity and (c) non-labour 
value-added per unit of labour and of capital. If large firms 
are more 1 efficient* due to the existence of economies of scale then 
both labour productivity and capital productivity would be higher 
in the larger firms than in the smaller ones, since these product­
ivities are among the indices of efficiency. One would also expect
the non-wage value-added per unit of labour and per unit of capital 
to be higher for the larger firms.
As before size is measured in terms of the number of people 
employed (computed from the frequency distribution tables given in 
the industrial Census), Calculations of labour-pro&uctivity, capital- 
productivity, non-labour value-added (per unit of labour and of 
capital^ for large and small-size firms will show that the former 
are in general more ’♦efficient*1 than the latter, This would be an 
indirect showing of the possible presence of economies of scale in 
the large size firms in the Indian industries, A more direct 
test will be quoted later from the works of two other economists.
We will also point out the possible limitations of these latter 
tests, so that the results are interpreted in their proper perspective.
It can be seen from table 8 that, on the whole, larger firms
3have higher labour and capital-productivities. The small-size 
firms have a higher labour productivity in only one case (chemicals) 
and a higher capital productivity in three cases (sugar, chemicals 
and bicycle). One of the reasons for this could be a higher capital 
intensity of the large-size firms, which helps them to economise on 
the use of both labour and capital per unit of output. Also the 
quality of the labour force employed in the large firms could be 
different from the quality of those employed in the small firms.
In the smaller firms, where most of the operations would be performed 
manually, the need to recruit technically trained workers would be 
minimal and the scale itself would be a barrier to the introduction 
of more complex and sophisticated techniques.
3^ As, long as the ratio is less than unity the smaller firms have 
smaller productivities than the larger firms*
Table 8
Industry
Biscuit making 
Sugar
Distilleries and 
breweries
Ceramics
Paper & paper board 
¥egetable oil 
Paints and varnishes 
Soap 
Tanning 
Cotton textile 
Woollen textiles 
Chemicals
Aluminium, copper & brass
Iron Be Steel
Bicycle
Patio of labour 
productivity of 
smallest and lar- 
size groups
0.3187
0,2093
0,5742 
0,3619 
0,3346 
0,2037 
0,4658 
0,0802 
0,S4o8 
0.6584 
0,5983 
1.2419 
0,4985 
0.2854 
0.3055
Ratio of capital 
productivity of 
the smallest and 
largest size groups
0.9733
1*0941
0,4640
0.4670
0,8079
0.4761
0,6078
0.3353
0,9939
0.8536
0,704?
2.1012
0,8537
0.7256
1.0916
Source: Census of Manufacturing Industries, 1958*,,
Table 9
Industry
1. Biscuit making
2, Sugar
Ratio of non-wage 
value added per 
unit of labour 
(smallest/largest 
size groups)
0.2283
0.1402
Ratio of non-wage 
value-added per 
unit of capital 
(smallest/largest 
size groups)
0,6940
0,7281
3* Distilleries & breweries 1,0231 0,4618
4. Ceramics
5* Paper & paper board
6* Vegetable oil
7. Paints fe Varnishes
8* Soap
9* Tanning
10* Cotton Textiles
11* Moollen textiles
12* Chemicals
13# Aluminium, copper & brass 
14* Iron & Steel 
15* Bicycle
Ratio of non-wage 
value added per 
unit of labour 
(smallest/largest 
size groups)
0*9083
0*2438
0*9112
0*4373
0.0049
1*2311
1*2339
0.5982
1*5361
0*4478
0,1867
Ratio of non-wage 
value-added per 
unit of capital 
(smallest/largest 
size groups)
0.5132
0.6570
0.5260
0,6208
0*1459
1*4111
1.3329
0.7053
4,8211
0.7305
0*4780
1.03701*0321
Sources Census of Manufacturing Industries, 1938*
Let us now compare the ’Surplus* element involved in the value- 
added (value added net of wage cost) per unit of labour and per unit 
of capital for the largest and the smallest size-groups, We will
express these magnitudes as ratios as well 00 that the comparison
*
becomes straightforward,
We see from table 9 that the non-wage value-added per unit of 
labour is smaller for the smallest-size firm in ten out of fifteen 
industries studied here and the non-wage value-added per unit of 
capital is smaller for the smallest-size firm in eleven out of fifteen 
industries studied here* Thus the larger firms are, by and large, 
more ’efficient* firms in the senvse that they generate larger ’surplus 
This ’surplus*, - which is value-added net of wage cost, (the contri­
bution of capital in a broad sense) is better in the larger firms
than in the smaller*
All this evidence seems to suggest that the larger firms enjoy
economies of scale, which enable them to enjoy higher capital and
labour productivities* Admittedly a more direct test of the existence
or otherwise of economies of scale would have been more reliable and,
perhaps, more revealing# Such a test would require the fitting of
some form of a production function to find the kind of return a
kfirm is subject to* Two recent works have attempted this with data 
from Indian manufacturing industries#
Using the number of workers as a measure of the size of plants 
and fitting a Cobb-Douglas type production function to the available 
data from Census of Industries Yeong Her-yeh analyses the relation 
between output and the inputs (exponents of L and K in Cobb-Douglas 
production function)#
In symbols,
log Y s loga + b^log L + c^  log k 
Uhere Y denotes value-added per factory, L the number of workers per 
factory and k the amount of capital per factory* The values of the 
exponents b^ and c^ are computed by using the method of least squares* 
The number of observations for each industry is the number of 
factory-sizes in the industry* His results show that for 1*f2 out 
166, b<j 4- estimates are greater than one indicating increasing 
returns to scale* His test of significance suggests some reliability 
for the results*
h(a) Yeong-Her Yeh: Economies of scale in Indian Manufacturing
Industries* (Econometric Annual of Indian Econ# Journal, Oct-Beck *
(b) R.K.Biwans A comment (April-June issue (1968)#
Yek has estimated the values of the exponents relating to 29 
industries and for 6 years from 1953 to 195&* For the purpose of 
comparing his results with our own, we will quote his results for the 
1A industries which are common in the two exercises and we will 
leave out all the years except 1958.
Table 10
Industry b^ ♦ c^
Biscuit making 1*35
Sugar 0.99
Distilleries 1*21
Ceramics 1*23
Vegetable oil 1*20
Paints & Varnishes 1*10
Soap 1*59
Tanning 1*18
Cotton Textiles 1*08
Woollen Textiles 1*08
Chemicals 0*98
Aluminium 1*15
Iron 1*19
Bicycle 1*02
Source: Yeong-Her Yeh paper in The Econometric Annual of the Indian
Economic Journal, 1966*
Table 1, Column 6*
The results of the Yeh exercise show that in all but two of the
industries quoted here increasing returns to scale operates* Sugar
and Chemicals are the ti*o exceptions,* It is interesting to see that
in our exercise too, smaller firms in the Chemicals industry had a
higher labour productivity and a higher capital productivity* Yeh*s 
own estimates of labour and capital productivity yield convincing 
evidence that larger firms are subject to increasing returns to scale, 
in the sense that the firms have higher capital and labour productivities, 
One could perhaps argue that the apparent economies of scale that the 
large firms have been observed to be enjoying are spurious and that 
the true state of affairs is one of constant returns to scale, the 
higher productivity in larger factories being merely the product of 
superior quality of labour* Yell has tested this hypothesis in a 
model in which wage rate was assumed to be a perfect index of labour 
quality, but the results showed that the larger firms were still 
subject to increasing returns even though the wage variable was intro­
duced to take care of the quality of workers*
5In a recent article Diwan has estimated the returns to scale in 
the Indian industries (for the same industries as Yeh’s) on the basis 
of a generalised production function developed by Eerlove*
The production function can be written as
— C< f _ -J \ ^
Xo B (P,Xi X  ^ )
Where (0,1,2) represent output, capital and labour respectively,
f
Z s x^/x^ and V-measures the returns to scale* Diwan*s estimates 
of '\yshow that his results are different from Yeh’s. But the 
evidences do suggest that, by and large, increasing returns to scale 
exist in most industries*
5 yRomesh K* Diwan: Returns to scale in Indian Industry: A comment *
The Econometric Annual of The Indian Econ* Journal 1968*
6 The production function, defined in this way, is quite general and 
yields the Leontief, Cobb-Douglass and C E S# functions as special 
cases* It yields (i) Leontief when m = 1 or po.- 0(ii) Cobb-Douglas 
when p>, n -0 and the (iii) standard G E S when m = 0*
7VJe could also mention in passing the results of a similar study 
done by John Haldi and David Whitcomb with data relating to U.S. 
and western European industries* Their main conclusion is that 
"in many basic industries economies of scale are found up to very 
large plant-sizes (often the largest built or contemplated). These 
economies occur mostly ; initial investment cost and in operating 
labour cost* with no significant economies observed in raw material 
cost." Thus large-size firms do appear to be subject to economies 
of scale which are reflected in higher capital and labour productiv­
ities and lower average costs of production of the larger firms* 
However* one can point out that the observed variation in costs 
between two plants in an industry may be due not only to the dif­
ferences in size but also to other factors like (a) instability of 
demand so that existing capacity is used differently, (b) non-homo- 
geneous output this is particularly relevant in the case of modern 
multi-product firms all of which may not be producing the same range 
of products (although the main product may be the same); (c) dif­
ferences in the age structure of different firms in the industry a 
new firm may embody newer techniques which are unavailable to the 
older plants but which are unrelated to the scale of plants;
(d) different locations* with the cost of preparing the construction 
site having little relationship to scale. It is difficult for a 
production function to take care of all these factors and no findings 
on the scale factors can be accepted at their face value. The
consistency with which evidences on factor productivity and average 
cost support the hypothesis about scale economies is perhaps the
^ Econoinies of scale in Industrial Plants (J.P.E* Aug 196?)
only guarantee against the possibility that the factors which are 
not related to size are the only ones of overriding importance*
It thus seems that scale economies do exist and it is likely 
therefore that like skill, intercountry size (of firms or industries) 
could be an important determinant of a country*s export pattern*
Before introducing this ’new* variable* however* one ought to make 
sure that it is an independent variable and not one which is closely 
related to skill* As we propose to test the significence of ’size* 
as an explanatory variable at a later stage* we will first check any 
possible relation between firm-eise and skill-utilisation• If there 
is any systematic relationship between the size of a firm and its 
level of skill-utilisation* then the two can not be treated as 
separate explanatory variables*
On the basis of a Planning Commission publication on the occupational 
pattern of Indian manufacturing Industries* we have computed the 
following table to show the structure of skill-ut ilisat ion of 12 
’important manufacturing industries**
Table 11
Dugar
No*;of people 
employed
10-19
20-4-9
DO-99
100-24-9
250-4-99
500-999 
1000-24-99
2500 & above
P.C. of skilled 
labour in total 
labour force
1*97
3*35
't.87
4.86
3.92
2.92 
k.ks
Cotton Textiles
P.C* of skilled 
labour in total 
labour force
8,77 
2*57 
4-*4-8
3*21
1*77 
1*4-2 
1.31
1.09
Cement
•* w i i r  i i* i '
P.C. of skilled 
labour in total 
labour force
7*03 
6.72
6*01
Woollen Textiles Tanning Iron & Steel
10-19 16*66 3*24 -
20-49 2*81 4*27 8*70
50-99 4*27 3*91 3.26
100-249 5*34 9*10 7.20
250-499 3*38 2*32 -
500-999 3*32 - mm mt
1000-2499 3*64 mm mm
2500 8c above - mm 9*45
Vegetable Oil Paints & Varnishes Soap
Ko*of people 
employed
P.C.of
skilled 
labour in
P.O.* of skilled 
labour in total 
labour force
P.G* of skilled 
labour in total 
labour force
total lab­
our force
10-19 6.63 - 15.14
20-49 4*66 ,6.42 1;42
50-99 4.01 3*73 2*01
100-249 3.40 9.82 5.94
250-499 4*91 11.32 4.63
500-999 - 5.1^ 8.88
1000-2499 3.78 9.32
Chemicals ITon-ferrous bas 
(Aluminium, brass
ic metal 
* copper)
10-19 16.96 m
20-49 13*97 mat
90-99 12,.30 15.19
100-249 13.91 5.89
Chemicals Non-ferrous basic metal 
(Aluminium, brass, copper)
250—499 7*43
500-999 8.53
1000-2499 8.28
11.07
5.00
6.98
2500 & above 39*11
Bicycles
10*19
20-49
8.79
7.95
100-249 2.64
250-499 3.82
500-999 2.88
1000-2499 6.80
Source; Occupational Pattern in Manufacturing Industries, India, 1958. 
(-) stands for not applicable.
It does not seem on the basis of the above table that there is 
any systematic tendency for firms of large (or smaller) size to use 
more (or less) skilled labour* The findings thus corroborate our 
hypothesis that skill intensity and size (of firmsi can be treated 
as separate independent variables* Skill-intensity and relative 
skill-endowments have been found to explain trade-pattern of countries 
well. Our purpose now would be to see if size by itself and, then, wit 
skill-inteneity can explain trade-pattern in a similar way* To take 
up the case of industry size and export share first, if a particular 
industry is larger in size in one country than in another then one 
would expect it to export more, other things being the same, than 
its smaller counterpart* In addition to testing* this we will also
test the relationship (if any) between intercountry firm-size 
structure and export performances of industries.
In order to see if size of firms has any influence on the value 
of exports of a country we computed the ratio of exports (value) of 
U.K. and U.S.A. to third markets and the ratio of output of the 
largest firm-size groups in the two countries* Me also computed the 
ratio of relative outputs of industries of the titfo countries - which
can be said to measure the relative intercountry size of industries.
lifcAll these computations are based on 1983 data. Let E^. stand for
usthe value of product 3 exported by U.K, and E. for that exported
(I
uk usby U . S . A . a n d  x^ for the outputs of the largest firms belonging
ulc usto industry J in the two countries and X. X. for the outputs of 
industry J in the two countries.
The following table gives us all the data on ’which our tests are 
based.
Table 12
T . , »u b /v uk us/ uk „ us/,, ukIndustry X /X, x . /x. B. E.
■------- *•  j__•;  a__
1. Pulp, paper & board 31*8 16,9 16*5
2. Iron & Steel 11.4 9*9 8,3
3. Farm machinery & equipment 49,1 18,1 11,9
4. Shipbuilding & repairing 4,9 6,9 2,0
5. Cement 19*5 7*9 4,9
6. Tanneries 6*8 15*3 4,4
7. Footwear except rubber 13*6 12,2 7*9
8. Tools 8c implements 20,5 22,5 8*9
9* Electrical machinery 80,3 80.4 12,5
10. Ketal working machinery 5*1 7*8 10,2
11. Bolts, nuts, screws 12,2 7*2 6,9
12, Kodio receiving sets 3*0 3*2 6,3
13* Aircraft 11,2 12.1 11*3
14, Motor vehicles & parts 30*1 30*2 11*2
13* Tyres & Tubes 6*4 9*1 9*8
Source; Industry-size and firm-size data were derived from (a) U*K* 
Borad of Trade; Deport of the Census of Production 1963 H.il.C.O,
(b) U,S# Dept* of Commerce, Bureau of Census, Census of Manufacture, 
1963* Data on trade were derived from (1) U.K* Annual Statement of 
the Trade of the U*K* 1963 (B*M.S*G*) (ii) U.S. exports.
The Spearman’s rank correlation coefficient betwen };.ue/X,uk
tJ ti
and E ^ / E . ^  is + 0*63 and that between x.UG/x.Uk and E.UB/E.nlz is 
3 3 3 3 3 3
* 0.33* Both of the co-efficients have positive signs which is in 
keeping with our hypothesis, vis* that larger the size (of an industry 
or firms in an industry) larger would be its share of exports*
Ikwever it is interesting to see that rank correlation between inter­
country ratios of industry size and relative export shares is better 
than that between the latter and relative shares of larger firms*
The reason why this is so is rather difficult to find* On the one 
hand, there ore evidences to suggest that larger'firms are subject 
to economies of scale,.on the other the industries where larger 
firms dominate do not seem to fare better on the export market*
The relative intercountry industry-siz© is an important determinant of 
trade performance for fairly obvious reasons: a large-size industry
will have a greater quantity of output to cater for the home market 
as well as for the foreign market. This problem of firm-size, firm- 
concontration and export performance of industries raises the vexed 
question of the relationship between cost of production and exports.
g
We have seen in an earlier chapter that cost of production was 
an elusive magnitudes it could not he explained in terms of factor- 
productivity (labour-productivity) or of skill-intensities, nor could 
it, in turn, explain a country*s trade performance. The statistical 
evidences that we have cited have shown that economies of scale do 
exist in large-size firms and that in some sense the large firms 
are more "efficient” than snail firms. And yet the connection 
between these facts and exports would remain as dubious as ever* It 
would seem as if the traditional cost-oriented explanation of trade 
itself is at fault and one must seek and find a possible alternative 
explanation,
■We will digress from our main theme here a little and
O V l  €  •
mention, in passing, m- possible explanation to the above lack of 
relation between cost and export, A comparatively recent trend has 
been to seek an explanation of a country’s (particularly, a developed 
country's) export-performance in terms of its research and development 
’effort*. Thus some economists claim that what gives the U.S.A, 
its competitive ability is its capacity to Innovate ’new* products 
and that this capacity is related closely to its ability to spend 
money on research and development.
Keesing^ , for instance, tests this hypothesis in one of his 
recent papers wherein U.S. export in each industry as a percentage 
of the total 1962 esports of the leading industrial countries (the 
Group of Ten) is the measure of U.S. competitive ability. The rank 
and the linear correlation between this and a measure of research 
effort are both positive and highly significant.
8 Ch. 2.
9 D.B. Keesing: The Impact of B & 3) in U.S. Trade (j.P.E. Feb. 1967)*
These results confirm the hypothesised relationship between R*& D. 
and competitive ability of U.S. industries# Since such a, relationship 
may be partly incidental to cross-relationships between R & D and 
other variables that are associated with successful export performance* 
•Reccing has tested the relative explanatory power of and the cross­
relationships between R & D and other variables that are associated 
with successful export performance*' Keesing has tested the relative' 
explanatory power of and the cross-relations with R & D of four 
proposed explanations of U.S., competitive trade performance viz, 
capital requirements, natural resource requirements, labour skill 
requirements and economies of scale* His results show that those 
cross-relations are less important than the R & X> factor as such*
With regard to skilled labour requirements* Keesing1© findings 
show that higher the percentage of skilled labour engaged in R & D, 
the better, in general, is the export-perforasaace of a certain 
industry• The linear correlation between an industry’s competitive 
ability and* the percentage of skilled labour engaged in research & 
development is high* Even stronger evidence of the relative importance 
of E & D in determining an industry’s export-performance is obtained 
from multiple regressions in which 1962 U.S. exports as a percentage 
of Group of Ten exports are "explained” by scientists and engineers 
engaged in It & D in conjunction with other scientists, engineers, 
professionals, unskilled and semi-skilled labour and value-added per • 
establishment. Thus it seems that skilled labour of a particular 
category rather than skilled labour in general is sore important in 
explaining U,S, trade-pattern* However, to what extent one can 
theorise on this basis would remain doubtful since S & D effort is 
related to a country’s general economic standard*
With regard to economies of scale and export-performance of' 
ti.S. industries findings are very similar to those of skill-re quire- 
ments* The size of the average plant (as measured by the average 
value-added per establishment) does not closely rival R & D as an 
explanation of American competitive ability but there is none the 
less a positive association between S & B and economies of scale* 
Taking average value-added per establishment as an indicator of size, 
the linear correlation between size & competitive ability is ,76 
when five natural resource industries are excluded*
In a vein similar to this rather new line of thinking Raymond 
10Vernon argues that factors like timing of innovation, effects of 
scale economies and the roles of ignorance and uncertainty influence 
the pattern of trade more perceptibly than differences in comparative 
coots* Vernon seeks to explain the U.S. trade-pattern by pointing 
out that the U.S. market consists of consumers itfith. an average income 
higher than-that in any other national market and that the relative 
cost of labour and the relative availability of capital are higher 
in the U.S.A. than anywhere else*, These facts make for innovation, 
in certain kinds of products, namely those associated with high income 
and those which substitute capital for labour*> In the early stages 
of introduction of a new product, producers will choose a location 
in which communication betitfeen them and the market is swift and easy 
and in which necessary inputs are easy to come by. This means that 
a new product will be produced at a United Spates location in the 
beginning# Gradually, as demand begins to grow in other countries, 
the output will have to be Increased and, in time, the scale economies
10 S.Vernon: International Investment and international Trade in the
Product Cycles (Q.J.B. Feb.*66).
of manufacturing in a single location will be exhausted'* Bather than 
starting a sew location in the U.S. investors say be tempted to 
establish new production units abroad (in particular in the 
relatively high income countries), Shis will give them better -
facilities of serving a larger number of customers because, for one 
thing, costs may be cheaper (when transport coots ore absent) and a 
possible tariff-barrier is avoided*' At a later stage of production 
export from abroad back to the OvS,-'becomes a possibility as well,
Similar studies done, for example/ by Gruber, Mehta and Vernon * 
and by the 0, IS, C * D• suggest close link between export performance- 
and research effort* Empirical evidences show that the five industries 
vrith the greatest research effort are also the five with the most 
favourable export performance* i‘he five industries with the strongest
research effort account for ?2*0 p,c, of U.S. export of manufactured5
, ** goods*
Thus R Bt D would seem to be an important influence on a country*s 
export pattern* However, there are two points to be made in this 
connection. Firstly, since a large part of the research expenditure 
is privately financed, one would expect a large-sise firm to spend 
more money on R & D and consequently- to fare -better on the export market* 
If this was true then an industry which is dominated by large firms 
would have exported more* But our findings revealed a relatively 
less important role of international firja-size structure of industries 
in determining their -export performance* Secondly, since research 
effort itself is closely related to a country1s general economic 
standard, not all countries* trade pattern can bo explained by their 
research efforts. Unlike theories of comparative cost or factor 
proportions the hypothesis of research effort as explaining a country*s
Gruber, Mehta & Vernon: R & D Factor in International Trade and International
Investment in U.S. Industries (J.P.E. Feb. 1967).
** These five industries are Machines (non-electrical), Transportation,
Chemicals (other than drugs), Aircraft and Electricalf machinery.
trade pattern is, therefore, of limited appeal.
To come back to our main theme now, let us bring together the 
two separate factors that have been found to explain a country*s 
export pattern, vis, skill-intensit ies and relative sise of industries’. 
In place of two-variable linear regression models that we have so 
far used we will not* use multiple regressions with export value-ratios 
as the dependent variable and skill-iatensities and relative inter­
country industry sise as the two independent variables. Vie have 
already seen that the export patterns of three countries vis, U.S.A,, 
U.K. and India could bo explained satisfactorily in terms of skill** 
intensities-of their industries. We will now see if third country 
exports of U.S.A. and U.K., on the one hand, and U.S.A. and India, 
on the other, can be explained better in terms of skill-intensities 
and relative intercountry industry-sise structure* The U.S.-U.K. 
exercise is based on data for the year 1950, this is because in an 
earlier chapter we correlated export-value ratios of U,S, & U.K., 
end skill-intenoitiee of U.S. for the year 1950 and our purpose here 
is to see if the introduction of size as an independent variable con 
improve the correlation. The U.S.A.-India exercise, however, is 
based on a much later year vis* 19^0,
The following table gives the data on which the U.S*-U,E. exercise 
is based*
Table 15
U*S*-U*K, export value-ratios (I) tJ.S, Skill intensities (X^)
and relative size of U.S. industries (D )^ for 1950 and 1951* 
Industry Y X^
(u.,K*- *= 100) (U.K. =
1. Woollen & Worsted 2.7 0*0920 25 #3
2* Pulp, Paper & Board 253*9 0*1542 165.6
3* Blast furnace 186*9 0,1336 111.1
4. Steel works & rolling; 
mills 196,6 0.1442 94,4
5* Iron & Steel foundries .92*6 0.1253 78.2
6* Wire work. 103*4 0*2108 200,0
7, Ship building & 
repairing 20.9 0*2022 16.2
8* Paint & Varnish 320.1 0*7503 94,6
9* Cement 31.4 0,1693 117*1
10* Tanneries 48*9 0,1056 52.6
11* Footwear except Rubber 66,5 0.0972 88.4
12* Tools & implements 77.3 0,1390 69.5
13* Structural clay products 40*9 0,1189 46 *4
14, Metal-working machinery 277*5 0*2653 106*7
15* Rayon, nylon & silk 8718 0*0895 83*8
16* Generators, motors, 
transformers 117.5 0.3130 96.8
17* Tyres.& Tubes 84,9 0*0211 175*0
18, Soaps, candles, glycerine 114*8 0*0628 136,5
19* Rubber Products except 
tyre ■ Gc footwear' ■ .136*3 ' 0*2234 124,6
20* Bolts, nuts, rivets & 
screws 94*7 0.2253 118,9
21* Radio 191.4 0.1852 123*0
Source: Paige and Boabach: a Comparison of National Output and
Productivity of the U.K. and U.S.A. (estimates of Xg based on table
17) Bela Baiassa; Paper in Review of Econ* & Stat. 19&3*
U.K. Census of Production 1950 and U.S. Survey of Manufacture 1950*
The regression equation we obtained is the followings
X s * 552*9^ 7BX1 + 0*7236X2 - 16*8^ 9^
(92*7195) (0.2963)
The overall multiple correlation co-efficient (r) is + 0.7297 sad
2 'the co-efficient of determination (r ) is 0.5629 and these'are
significant at 5 p*c. probability level* The partial co-efficient
between X and X^ is0.6l*l4 and that between X and is 0.3950 and
both of these partial co-efficients are significant at 5 p.c. level.
The value of the partial co-efficient between X^  and Xg is very low
at 0*0023 - whiclx indicates absence of laulticollinearity between the
independent variables* Thus the introduction of sise as an additional
variable improves our result very significantly*. The result of the
simple correlation exercise (btueen export value and skill-intensity
2
ratios) which was + 0*513 (with an r of 0*26) improved to + 0.7297 
2
(r « 0*5629) in the multiple correlation exercise* Relative inter- 
country industry size thus is an important determinant of export trade 
- together with skill-intensities it can explain more than-one-half, 
of-export trade. '
This last result is interesting since it introduces a new element 
that seems to affect trade. However it is not so clear as to why 
largo-sise industries should do better on the export market. A possible 
a priori explanation could be that an industry which is large is also 
one which is* on the whole* more efficiently managed* One way to 
find out t;kether this hypothesis is valid is to compare the net cost
ratios of industries of different size - since an important criterion 
of efficiency is cost# We rank-correlated the relative else of 
industries and their nbt cost ratios (the latter taken from Paige and 
Bombach) and the result was too poor to Justify our hypothesis# - 
It was + 0*203 to begin with and improved to + o#391 when two of the 
extreme cases were left out.# These are very.-low and have a positive 
sign - which*'is not what- we would have expected* ..Thu© large-sise 
industries do not appear to be more "efficient11 in so far as cost is 
a criterion of efficiency# We saw earlier on in the chapter that 
relative industry-size had a close relationship with relative export 
share and now our multiple regression exercise seems to corroborate 
our earlier findings# Also the relationship between Industry-size 
and cost of production is not clear* As before# the magnitude most 
difficult to explain turns out to be cost of production* However, 
exports of a-country csu largely be explained by factors like sise 
and skill-intenalty of industries* What exactly links these factors 
with exports .-remains doubtful# normally one would have expected 
average cost -to be the necessary link* But it does not seem as if 
this is the cose*
Let us now take up the-other empirical investigation we had 
proposed vis# the India-U.S* export pattern*" Hie following table 
gives all the data we need for the exercise*
Table 'ik
ladia-UWS* export value-ratios (I) U*S*. skill intensities (X^)
and relative size of Indian industries (X^) for 1960
Industry ■ I
h.
x_c.
1* Sugar 2*01 0.8347 0*2392
B# Tobacco manufacturing 0*103 0.0386 0*1632
3* Cotton Textiles 2.41 0.4972 0*1371
Industry I X1 X2
4 *• Woollen Textiles 3.49 0.12IT6 0.0B71
5* Vegetable Oil. 0.4792 0*2887 0*3846
6. Foot-wear 3.10 0,0187 0*1126
7., Paper & Paper board 0.2071 0*0347 0,2644
8* Paints & Varnishes 0*0539 0*0393 0.8181
9*. Drugs & Pharmaceuticals . 0.0369 0*0087 - 0*8214
10* Iron & Steel 0,1241 0*0682 0*2232
11* Bon-ferrous basic metal 0*0021 0,0108 . 0*2250
12* Typewriters & office mack* • 0.0028 0,0081 0,5200
13* Motor Vehicles & parts 0*0094 0*0287 0.2175
14# Aircraft 0*0004 Q*0041 0*6560
15. Kailway Vehicles 0,0386 0*1374 0.1739
16* Electrical machinery apparatus 
& appliances 0.102 0*0097 0*4098
Source: Annual Survey of Manufacture (U.S.) 1959-60
Foreign Commerce and.navigation of the U*S* 1946-1963 
Annual Purvey of Manufacturing Industries (India) i960 
Monthly Statistics of Exports (India) 1980
llote: Skill-intensity figures were computed from figures of *A11
'workers* end those of * Production workers* by' subtracting the latter 
from the former and dividing the result by the latter* Unlike in 
the U.U.-U.K. fable* export-ratio figures and figures for the sise 
of industries have not been given in percentage forms *** this is 
because in some cases the values of the Indian magnitudes are so small 
relative to their U.S. equivalents* that percentage figures t/ould have 
been disproportionately large*
The regression equation we obtained is the following:
¥ s 1.8313X* - 2.1301 3L, + 1.23*0 
(1.2406) (1.07^77
The overall multiple correlation co-efficient is -0.621 and
it is significant at the 5 P*c* probability level. The co-efficient
2 .of determination (r ) is 0*36?* The partial co-efficient between
1 and is 0*43 and that between 1 and is -0*31* The partial
co-efficient between the two independent variables (X^  & X^) is very
11low at -0*271 indicating absence of multieoilinearity* There are 
two things to take note of here: the first is the significant
correlation between the variables postulated and the second is the 
negative sign of the co-efficient* This negative sign would seem to 
indicate an inverse relationship between skill-intensity and exporfc- 
perforaance of Indian industries relative to their U.S. counterparts.
It is interesting to observe that our earlier simple regression model 
between skill-intencitiec and export-performance of industries also 
yielded a negative correlation* Since India is admittedly a skill- 
scarce country both in general andf particularly, in relation to 
U.S.A* this finding seems to support our hypothesis. The introduction 
of sise as an additional variable improves the multiple correlation 
coefficient from -0*5233 to -0*621* However the regression coefficient 
of is insignificant, thus indicating the relative lack of importance 
of industry sise as such in explaining India's trade-apttern*
Thus, whereas in the U.S.-U.K. case industry sise (which is related 
to economies of scale) had perceptible relation to export-performance* 
in the India-U.S. case the relationship is not so apparent, although 
Indian industries were observed to be subject to scale economies*
This raises once again the question of link between scale economies, 
net costs and exports* Nevertheless together with skill-intensities,
11 We saw earlier on that there was no systematic relationship between 
fira-sise and skill-intensities and we can see that industry-sise 
and skill-intensity-rotios are independent of each other. In the U.Sr 
U.K. sample too the two independent variables had a very low partial 
correlation*
relative industry-size can explain India’s export-performance better. 
Skill-intensities by themse3.ves could explain about a quarter of 
India’s trade in manufactured goods, but the introduction of relative 
industry-size as an additional variable explains about 5? p*c.
The reason why the U.S.-U.K. exercise yielded better results, 
on the whole, than the U.S.-India one perhaps lies in the fact that 
India is still predominantly a primary-producing country and, therefore, 
some of the manufactured goods she exports are more raw-material-based 
than skill-based* The fact that 37 p«c* of India’s manufactured 
exports can still be explained by skill-intensity and relative 
industry-sise i§ a proof of the significance of these two factors in , 
determining a country’s trade-pattern* Understandably a much larger 
part of India’s total exports could perhaps be explained by factors 
like natural resource endowments, geographical location etc* But 
that would not invalidate our hypothesis about labour-skill endowments 
and relative industry-sise as providing an important explanation of 
a country’s trade-pattern*
In summing up then, we have found sufficient justification to 
assert that a country’s skill-endowments can largely influence its 
t rade-pat t e rn * This is in fact a more refined version of the original 
Heckscher-Ohlin factor proportions hypothesis and has been the result 
of apparently weak empirical support that economists have found for 
the Heckscher-Ohlin hypothesis. The recent studies with regard 
to the role of ’Research & Development’ point to the possibility of 
a sore refined version of,the labour-skill explanation of trade. It 
was a logical step from the factor-proportions theory toaassert that 
labour as a factor of production is not homogeneous and that ’skilled 
labour’ as such is a distinct factor. It may be a logical step again 
to say that what is more important is not so much skilled labour as
-Nssse such as those skilled workers who are engaged in R 8e B*
With regard to size, the logical basis of the hypothesis is the 
•presumption that size has important repercussions on ‘efficiency* via 
the so-called scale economies* He have found empirical support for 
this hypothesis* So if large firms (and large industries) are the 
more efficiently run firms (or industries) they should fare better 
on the export market than their smaller counterparts. In general, 
we have found support for this hypothesis too, but industry-size 
structure appeared to be more important than firm-size structure. 
Finally, by bringing the two separate explanatory variables - 
skill-intensity and industry size —  together, tie were able to explain 
a country*s export-performance very largely. There were of course 
esses which could not so easily be explained, but that is almost to be 
expected in any empirical study*
Thus our investigation into the factors that seem to affect a 
country’s foreign trade has largely been successful, but in the 
pursuit of knowledge the last word can never be claimed to have been 
uttered.
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